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(57)Abstract: 

PURPOSE: To prevent the chattering phenomenon and 
resonance from being caused and efficiently use the power of a 
grinding device by absorbing the vibration of a rolling roll 
through the elastic body function of a thin plate disk of grinding 
wheel and grinding from one end to the other end of the roll to 
one working roll with one grinding unit. 

CONSTITUTION: The grinding wheel 20 is provided with the thin 
plate disk 52 mounted on the rotary axis of the grindstone and 
the grindstone powder layer 51 fixed to its one side, while the 
thin plate disk 52 has the elastic body function absorbing 
vibratory energy from the rolling roll 1a. A sliding rail 7 is moved 
by a rail moving device 30, the sliding rail 7 is inclined to the 
axial center Rc of the rolling roll and when a grinding unit lies on 
one end side of the rolling roll 1a and when it lies on the other 
end side, an actuator means is driven so that the sliding rail 7 is 
inclined 0° in the opposite direction to the axial center Rc of 
the rolling roll. Further, a grindstone feed-device is driven so 
that the grinding wheel 20 moves in parallel with the axial 
center of the rolling roll. Consequently, the chattering and 
resonance are prevented from being caused and grinding excellent in precision and surface roughness 
is performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] One grinding unit installed to one reduction roll in the rolling mill, It has the sliding rail which 
supports said grinding unit movable to the shaft orientations of a reduction roll. The disc-like revolution 
grinding stone with which said grinding unit carries out grinding of said reduction roll, the driving gear 
made to rotate this revolution grinding stone with a grinding stone revolving shaft, In the online reduction 
roll grinding attachment which has traverse equipment made to move the feed gear which pushes said 
revolution grinding stone, and said grinding unit to said reduction roll along with said sliding rail Said 
revolution grinding stone has the sheet metal disc attached in said grinding stone revolving shaft, and the 
abrasive grain layer fixed to one side face of said sheet metal disc. It has an elastic body function for said 
sheet metal disc to absorb the oscillation from said reduction roll.; An actuator means of said sliding rail for 
it to be prepared in an end at least and to make said sliding rail incline to the axial center of said reduction 
roll, When it is in the location where said grinding unit carries out grinding of the end side of said reduction 
roll, Said actuator means is driven so that said sliding rail may be leaned to an opposite direction to the axial 
center of said reduction roll in the time of being in the location which carries out grinding of the other end 
side. And online reduction roll grinding attachment characterized by having further the control means which 
drives said grinding stone feed gear and traverse equipment so that said revolution grinding stone may move 
to parallel to the axial center of a reduction roll to change of the distance of said sliding rail and axial center 
of a reduction roll. 

[Claim 2] Online reduction roll grinding attachment characterized by said abrasive grain layer containing a 
cubic boron-nitride abrasive grain or a diamond abrasive grain in online reduction roll grinding attachment 
according to claim 1 . 

[Claim 3] At least two grinding units installed to one reduction roll in the cross rolling mill which one pair 
of reduction rolls are made to cross horizontally, It has the sliding rail which supports said grinding unit 
movable to the shaft orientations of a reduction roll. The disc-like revolution grinding stone with which said 
grinding unit carries out grinding of said reduction roll, the driving gear made to rotate this revolution 
grinding stone with a grinding stone revolving shaft, In the online reduction roll grinding attachment which 
has traverse equipment made to move the feed gear which pushes said revolution grinding stone, and said 
grinding unit to said reduction roll along with said sliding rail Said revolution grinding stone has the sheet 
metal disc attached in said grinding stone revolving shaft, and the abrasive grain layer fixed to one side face 
of said sheet metal, disc. It has an elastic body function for said sheet metal disc to absorb the oscillation 
from said reduction roll.; so that said sliding rail may become parallel to the axial center of said reduction 
roll Online reduction roll grinding attachment characterized by having further a flattery migration means to 
follow and move said sliding rail to the cross angle of said reduction roll. 

[Claim 4] It is the online reduction roll grinding attachment characterized by having an actuator means by 
which said flattery migration means moves said sliding rail in the direction of a path of said reduction roll in 
online reduction roll grinding attachment according to claim 3, and the control means which drives said 
actuator means so that said sliding rail may become parallel to the axial center of said reduction roll based 
on the information about the cross angle of said reduction roll. 

[Claim 5] It is the online reduction roll grinding attachment carry out said rolling mill having the cross block 
of an actuation [ push this in contact with the bearing housing which supports the ends of said reduction 
roll ] side, and a driving side in online reduction roll grinding attachment according to claim 3, and having 
the actuator means which enables said sliding rail for said flattery migration means to make the ends of said 
sliding rail contact said actuation side and the cross block of a driving side, and to move it to a cross block 
and one as the description. 
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[Claim 6] Online reduction roll grinding attachment characterized by said abrasive grain layer containing a 
cubic boron-nitride abrasive grain or a diamond abrasive grain in online reduction roll grinding attachment 
according to claim 3. 

[Claim 7] It is the online reduction roll grinding attachment characterized by being arranged so that line of 
contact of said abrasive grain layer and reduction roll may look at said revolution grinding stone from the 
center of a grinding stone in online reduction roll grinding attachment according to claim 3 and it may be 
formed only in one side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the online reduction roll grinding attachment installed in 
the rolling mill, especially the plate rolling mill, and is not influenced of the oscillation which a reduction 
roll has especially, but relates to the online reduction roll grinding attachment which performs effective 
grinding of a reduction roll. 
[0002] 

[Description of the Prior Art] Generally, if slab material is rolled out, only a rolling part will be worn out 
and a level difference with the part non-rolling out will produce the reduction roll of a plate mill. For this 
reason, there was constraint on rolling, such as attaching and rolling out sequence in narrow slab from broad 
slab. Many the technique about an online roll grinder and its control approach were proposed that this 
problem should be solved. 

[0003] According to for example, development of Mitsubishi technique 1988 year Vol.25 and a No.4 f, online 
roll grinder" and JP,62-1 74705, U Arrange two or more revolution grinding stones to one reduction roll, and 
install two or more of the revolution grinding stones in the frame of one, there is always the whole frame, 
and while carrying out range migration A revolution grinding stone does not carry out revolution actuation 
positively by the motor, but is driven in follower using the turning effort of a reduction roll (circumference 
of a companion), and carries out grinding of the whole reduction roll surface (henceforth the 1st 
conventional technique). 

[0004] Moreover, while arranging one reduction roll grinding unit to one reduction roll, on both sides of the 
reduction roll, the technique which the contact roll of a position sensor is made to contact the neck section of 
the ends of a reduction roll, and detects the axial misalignment of a reduction roll with this position sensor, 
sends so that a revolution grinding stone may follow that gap, and controls equipment by the opposite hand 
of a roll grinding unit is expressed to the description of JP,58-28705,U (henceforth the 2nd conventional 
technique). 

[0005] Moreover, the abrasive grain layer of a cup mold revolution grinding stone is made from a cubic 
boron-nitride (CBN) abrasive grain for the Japan Society for precision Engineering spring convention [ in 
the 1992 fiscal year ] scientific lecture meeting lecture collected works, and "the on-board constant-pressure 
grinding process of a reduction roll", and the experimental result which has arranged the revolving shaft of 
this revolution grinding stone so that it may intersect perpendicularly mostly to a reduction roll, and 
performed grinding of a reduction roll is reported to them (henceforth the 3rd conventional technique). 
[0006] Furthermore, the tooth back of anchoring and a revolution grinding stone is supported for the cup 
mold revolution grinding stone arranged so that it may intersect perpendicularly mostly to a reduction roll to 
shaft orientations with an elastic body through direct or a boss at a grinding stone revolving shaft possible 
[ sliding of the shaft orientations of pair Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. ], and the 
technique which absorbs a reduction roll oscillation is expressed to the description of JP,58-28706,U or 
JP, 62-95 867, U (henceforth the 4th conventional technique). 

[0007] Moreover, having the same grinding approach as the conventional technique of the above 1st, in 
order to carry out grinding using the grinding stone of an individual to the roll of one uniquely and to carry 
out grinding of the roll overall length, in near a roll-axes center, reversing the grinding side of a grinding 
stone is stated to JP,6 1-24271 1,A (henceforth the 5th conventional technique). 

[0008] In the online roll grinding attachment formed in the cross rolling mill which, on the other hand, leans 
and rolls out the angle which the axis of the work roll of one pair of upper and lower sides constitutes from 
the right angle of a rolling direction in the level surface, the thing of a publication is in JP,61-88907,A as 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 5/8/2006 



JP,06-335716,A [DETAILED DESCRIPTION] 



Page 2 of 12 



that to which a work roll is followed and a grinding object is moved in the level surface. This supplies fluid 
pressure to two cushions corresponding to the angular moment produced from the difference of the forcing 
reaction force of the grinding object which contacts the work roll in frame ends, and is making that angular 
moment balance while it equips the right-and-left ends of the frame which contained the grinding object 
with the fixed cushion and the free cushion which contact an activity roll chock and makes a frame follow 
an activity roll chock with these two cushions (henceforth the 6th conventional technique). 
[0009] 

[Problem(s) to be Solved by the Invention] The reduction roll of a rolling mill is held by the bearing 
included in bearing housing, and is rotating at high speed. This bearing housing has established the 
clearance in the diameter of inside and outside in order to make exchange of a reduction roll or a bearing 
easy. The reduction roll is rotating moving forward and backward between this clearance at the time of a 
revolution. Besides it, a reduction roll body has the heart gap to bearing, and plate pressure Nobutoki has a 
motion in the vertical direction of the reduction roll by the screw down device. These pile up, and the 
reduction roll is rotating, always vibrating. 

[001 0] When processing cylinder-like work generally, the work by which grinding is carried out is 
supported with the pin center,large which rotates to high degree of accuracy, and where an oscillation of 
work is made small as much as possible, it is carrying out grinding. However, when it is going to carry out 
grinding of the reduction roll during rolling in a rolling mill, it is impossible to carry out grinding in the state 
of [ very small ] an oscillation like the usual work. The reduction roll under rolling is rotating usually 
vibrating with about [ 2G ] acceleration from the amplitude of 20 to 60 micrometers, and 1G. Grinding of 
the online roll grinding attachment must be carried out to accuracy in this condition. 

[001 1] above-mentioned the 1- with the 3rd and 5th conventional techniques, when grinding of the reduction 
roll which vibrates as mentioned above is carried out, the unevenness by the BIBIRI phenomenon will arise 
on a reduction roll front face. Moreover, it will be necessary to also exhaust a grinding stone remarkably by 
the impulse force by the BIBIRI phenomenon, a grinding stone life will also need to become short, and it 
will be necessary to exchange grinding stones frequently. Furthermore, the contact force control in the case 
of carrying out grinding of the reduction roll to a predetermined profile is difficult. 
[0012] Moreover, since the turning effort of a work roll is used, a grinding stone is taken with the 1st 
conventional technique and it is made to rotate around, the grinding capacity per grinding stone is not high. 
Therefore, the grinding object of about 6 **s per work roll is needed. There is no tooth space which makes 
movable to roll shaft orientations the frame which contained two or more grinding objects in the rolling mill 
with the short die length of a roll. With the 5th conventional technique, since one grinding stone is taken and 
it is made to rotate around, grinding capacity becomes still lower. 

[0013] With the conventional technique of the above 4th, it is going to absorb the oscillation of a reduction 
roll with the elastic body. However, with this conventional technique, in order that the whole grinding stone 
including wheel spindle stock gold may be supported and may carry out longitudinal slide movement with 
an elastic body, it poses a problem that it is heavy, the moving-part mass of a grinding stone, i.e., the weight 
of the part which follows and moves to an oscillation. Even when the high cubic boron-nitride (CBN) 
abrasive grain of a grinding ratio is used as an abrasive grain of a grinding stone, if the moving-part mass 
which supports with an elastic body and carries out longitudinal slide movement sets the diameter of a 
grinding stone to 250mm and a grinding stone, a slide bearing, and seal components are included, it will be 
set to at least 5kg or more. Moreover, if the load rate of an elastic body sets the contact force change 
allowed value of a reduction roll and a grinding stone to 4Kgf(s) and the amplitude of an oscillation of a 
reduction roll is considered to be 30 micrometers, it must be set to 130 Kgf/mm. It will become 80 c/ses if 
the resonant frequency of moving part including an elastic body is calculated on this condition. In this low 
resonant frequency, the moving part which includes an elastic body by the oscillation which a reduction roll 
has resonates, and a roll surface is made to produce a BIBIRI mark, and abrasion of a grinding stone also 
becomes early. If the diameter of a grinding stone is made small and moving-part mass is made small, 
grinding capacity will decline greatly. 

[0014] Moreover, sliding of the shaft orientations of a grinding stone revolving shaft of a cup mold grinding 
stone is enabled, and the tooth back of a grinding stone is supported with the elastic body. However, it is 
difficult for cooling water, grinding waste, etc. to have dispersed around a grinding stone in roll grinding, 
and for smooth migration of a grinding stone to be prevented by entering between a grinding stone and a 
grinding stone revolving shaft from the seal section attached to the grinding stone with which these vibrate, 
and to carry out long duration stability and to achieve the function of an elastic body. 
[001 5] On the other hand, although it is going to absorb the oscillation from a reduction roll with the 
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cushion prepared in frame ends in the conventional technique of the above 6th concerning the roll grinding 
attachment of a cross rolling mill, since the mass for moving part is large, moving part resonates like the 4th 
conventional technique, the unevenness by the BIBIRI phenomenon arises on a reduction roll front face, or 
problems, like a grinding stone life becomes short are shown in it. 

[0016] Moreover, since the grinding object is not rotating, this grinding attachment needs the big forcing 
force for grinding, and imbalance produces it in reaction force at the ends of the frame which contained the 
grinding object. Since it is made to balance and the cross angle of a roll is followed, while two cushions are 
required, the fluid pressure poured into these cushions must be controlled appropriately. For this reason, 
there is a problem from which structure becomes complicated. 

[0017] The 1st object of this invention is to offer the online reduction roll grinding attachment which can do 
good grinding of accuracy and reduction roll surface roughness, without absorbing the oscillation from a 
reduction roll and producing a BIBIRI phenomenon. 

[0018] The 2nd object of this invention is to offer the online reduction roll grinding attachment which can 
carry out grinding to roll ends in one grinding unit to one reduction roll. 

[0019] The 3rd object of this invention is to offer the online reduction roll grinding attachment to which the 
cross angle of a reduction roll can be followed with an easy configuration, and a grinding unit can be 
moved. 
[0020] 

[Means for Solving the Problem] One grinding unit which was installed to one reduction roll in the rolling 
mill according to this invention in order to attain the 1st and 2nd objects of the above, It has the sliding rail 
which supports said grinding unit movable to the shaft orientations of a reduction roll. The disc-like 
revolution grinding stone with which said grinding unit carries out grinding of said reduction roll, the 
driving gear made to rotate this revolution grinding stone with a grinding stone revolving shaft, In the online 
reduction roll grinding attachment which has traverse equipment made to move the feed gear which pushes 
said revolution grinding stone, and said grinding unit to said reduction roll along with said sliding rail Said 
revolution grinding stone has the sheet metal disc attached in said grinding stone revolving shaft, and the 
abrasive grain layer fixed to one side face of said sheet metal disc, and it has an elastic body function for 
said sheet metal disc to absorb the oscillation from said reduction roll, An actuator means of said sliding rail 
for it to be prepared in an end at least and to make said sliding rail incline to the axial center of said 
reduction roll, When it is in the location where said grinding unit carries out grinding of the end side of said 
reduction roll, Said actuator means is driven so that said sliding rail may be leaned to an opposite direction 
to the axial center of said reduction roll in the time of being in the location which carries out grinding of the 
other end side. And the online reduction roll grinding attachment characterized by having further the control 
means which drives said grinding stone feed gear and traverse equipment so that said revolution grinding 
stone may move to parallel to the axial center of a reduction roll to change of the distance of said sliding rail 
and axial center of a reduction roll is offered. 

[0021] Said abrasive grain layer contains a cubic boron-nitride abrasive grain or a diamond abrasive grain 
preferably. 

[0022] Moreover, in order to attain the 1st and 3rd objects of the above, according to this invention At least 
two grinding units installed to one reduction roll in the cross rolling mill which one pair of reduction rolls 
are made to cross horizontally, It has the sliding rail which supports said grinding unit movable to the shaft 
orientations of a reduction roll. The disc-like revolution grinding stone with which said grinding unit carries 
out grinding of said reduction roll, the driving gear made to rotate this revolution grinding stone with a 
grinding stone revolving shaft, In the online reduction roll grinding attachment which has traverse 
equipment made to move the feed gear which pushes said revolution grinding stone, and said grinding unit 
to said reduction roll along with said sliding rail Said revolution grinding stone has the sheet metal disc 
attached in said grinding stone revolving shaft, and the abrasive grain layer fixed to one side face of said 
sheet metal disc, and it has an elastic body function for said sheet metal disc to absorb the oscillation from 
said reduction roll, The online reduction roll grinding attachment characterized by having further a flattery 
migration means to follow and move said sliding rail to the cross angle of said reduction roll so that said 
sliding rail may become parallel to the axial center of said reduction roll is offered. 
[0023] Said flattery migration means has preferably an actuator means to move said sliding rail in the 
direction of a path of said reduction roll, and the control means which drives said actuator means so that said 
sliding rail may become parallel to the axial center of said reduction roll based on the information about the 
cross angle of said reduction roll. 

[0024] Said rolling mill may have the cross block of an actuation [ of pushing this in contact with the 
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bearing housing which supports the ends of said reduction roll ] side, and a driving side, and you may have 
the actuator means which enables said sliding rail for said flattery migration means to make the ends of said 
sliding rail contact said actuation side and the cross block of a driving side, and to move it to a cross block 
and one. 

[0025] Said abrasive grain layer contains a cubic boron-nitride abrasive grain or a diamond abrasive grain 
preferably. Moreover, said revolution grinding stone is arranged so that line of contact of said abrasive grain 
layer and reduction roll may see from the center of a grinding stone and may be preferably formed only in 
one side. 
[0026] 

[Function] It is related with the 1st object of this invention. This applicant by Japanese Patent Application 
No. No. (filing-date-of-application June 3, Heisei 4) 142971 [ four to ] The disc-like revolution grinding 
stone which meets, is located in one side of one pair of reduction rolls, and carries out grinding of the 
reduction roll, The driving gear made to rotate this revolution grinding stone with a grinding stone revolving 
shaft, the feed gear which pushes said revolution grinding stone against said reduction roll, In the rolling 
mill equipped with the online roll grinding attachment which has traverse equipment made to move said 
revolution grinding stone to the shaft orientations of a reduction roll said revolution grinding stone It 
proposed considering as the configuration which has the sheet metal disc attached in said grinding stone 
revolving shaft, and the abrasive grain layer fixed to one side face of said sheet metal disc, and has an elastic 
body function for said sheet metal disc to absorb the oscillation from said reduction roll. 
[0027] Moreover, it proposed carrying out fine corniculus ****** arrangement of said grinding stone 
revolving shaft to a direction right-angled in the axial center of a reduction roll so that line of contact of said 
abrasive grain layer and reduction roll may see from the center of a grinding stone and may be formed only 
in one roll shaft-orientations side about the arrangement gestalt of said revolution grinding stone. 
[0028] In the above-mentioned prior invention, by giving an elastic body function to the sheet metal disc 
which are some disc-like revolution grinding stones, when a revolution grinding stone is pushed by 
oscillation of a reduction roll, a sheet metal disc bends, and the oscillation from a reduction roll is absorbed 
in an instant. Thereby, fluctuation of the contact force between an abrasive grain layer and a reduction roll 
serves as the small range of the elastic force produced in bending of a sheet metal disc, and can abolish a 
BIBIRI phenomenon. Moreover, an elastic body function is given to the sheet metal disc which is base 
metal supporting an abrasive grain layer, and an abrasive grain layer and elastic body function part material 
are unified. For this reason, the mass which carries out movable by the oscillation from a reduction roll 
serves as only an abrasive grain layer and a sheet metal disc, moving-part mass becomes very small, and the 
resonant frequency of a revolution grinding stone becomes high. For this reason, grinding of the vibrating 
reduction roll can be carried out correctly for a long time, without also producing the BIBIRI phenomenon 
by resonance. 

[0029] Moreover, by leaning a grinding stone revolving shaft, and arranging a revolution grinding stone so 
that line of contact of an abrasive grain layer and a reduction roll may be formed only in one side from the 
center of a grinding stone, a sheet metal disc is bent by pressure to a reduction roll in the form of a 
cantilever, and the elastic body function of a sheet metal disc is demonstrated effectively, and can absorb the 
oscillation from a reduction roll easily. Moreover, since line of contact is formed in one one side based on 
grinding stones, a BIBIRI phenomenon is prevented further. 

[0030] The grinding attachment of this invention uses the above-mentioned prior invention, and acts like a 
prior invention. That is, good grinding of accuracy and reduction roll surface roughness is made, without 
absorbing the oscillation from a reduction roll and producing a BIBIRI phenomenon. 

[0031] When there is a device which constitutes original rolling mills, such as a plate-leaping guide, near the 
work roll of a rolling mill about the 2nd object of this invention and the grinding unit of online reduction roll 
grinding attachment is arranged here, to have to make it not have to interfere with these devices, therefore to 
be able to be made to carry out in one grinding unit grinding of the overall length of one reduction roll is 
desired. In order to carry out grinding of the overall length of a reduction roll with one grinding stone, it is 
required to raise the grinding capacity per grinding stone so that it may exceed the amount of grinding which 
needs the grinding capacity of one grinding stone to delete the level difference produced on a roll. 
[0032] A grinding stone revolving shaft is leaned, demonstrating high grinding capacity by carrying out and 
carrying out grinding of line of contact to one place is checked, and grinding of the revolution grinding 
stone of the above-mentioned prior invention can be carried out to the ends of a reduction roll by preparing 
one grinding unit which has the revolution grinding stone concerned in one reduction roll. 
[0033] By the way, if a grinding stone revolving shaft is leaned as mentioned above, the grinding side side 
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(line of contact side) of a grinding stone can carry out grinding to a roll edge, but if an anti-grinding side 
side tends to carry out grinding to a roll edge, the diameter part of a grinding stone must move it outside. In 
this case, since bearing housing and a stand are located in a roll edge, a grinding stone interferes with these 
and the problem which cannot carry out grinding to a roll edge arises (refer to drawing 7 ). By making the 
inclination of a grinding stone revolving shaft into reverse by the end [ of a roll ], and other end side, and 
changing a grinding side, grinding can be carried out to a roll edge with one grinding stone. However, if the 
**** equipment into which the inclination of a grinding stone revolving shaft is changed is formed, the 
equipment configuration of a grinding unit will become large and **** equipment will be formed in a 
grinding unit, before a grinding stone moves to a roll edge, the problem of**** equipment interfering in 
bearing housing will arise. 

[0034] In this invention, by operating the actuator means of a sliding rail formed in the end at least, and 
making a sliding rail incline to the axial center of a reduction roll, the angle of inclination over the roll axial 
center of a grinding stone revolving shaft can change, and the grinding side of a grinding stone can be 
changed easily. That is, the inclination of a grinding stone revolving shaft becomes reverse by the end [ of a 
roll ], and other-end side, interference with a grinding stone, and bearing housing and a stand is lost, and it 
comes to be able to carry out grinding to a roll edge by driving an actuator means by the control means so 
that a sliding rail may be leaned to an opposite direction to the axial center of a reduction roll in the time of 
being in the location where a grinding unit carries out grinding of the end side of a reduction roll, and the 
time of being in the location which carries out grinding of the other end side. When a sliding rail is leaned in 
this way, a sliding rail and a reduction roll become less parallel, and, the way things stand, the distance of a 
revolution grinding stone and a roll axial center changes. The amount of grinding moreover, change 
******** By driving a grinding stone feed gear by the control means, the migration direction of a 
revolution grinding stone is amended so that a revolution grinding stone may move to parallel to the axial 
center of a reduction roll to change of the distance, and the contact force between a reduction roll and a 
revolution grinding stone is controlled by this invention so that the target amount of grinding comes out. 
[0035] When attaching and carrying out grinding of the two or more grinding units to the cross rolling mill 
which an up-and-down work roll crosses about the 3rd object of this invention, grinding can carry out in a 
roll easily to roll ends, following to a cross angle by the easy configuration, and moving a grinding stone by 
following and moving a sliding rail to the cross angle of a reduction roll with a flattery migration means, so 
that a sliding rail may become that it is parallel to the axial center of a reduction roll. 
[0036] That is, by constituting from a control means which drives an actuator means so that a sliding rail 
may become parallel to the axial center of a reduction roll about a flattery migration means based on the 
information about an actuator means to move a sliding rail in the direction of a path of a reduction roll, and 
the cross angle of a reduction roll, a cross angle can be followed and a grinding stone can be moved. 
[0037] Moreover, also by constituting from an actuator means which enables a sliding rail to make the ends 
of a sliding rail contact an actuation side and the cross block of a driving side, and to move a flattery 
migration means to a cross block and one, a cross angle can be followed and a grinding stone can be moved. 

[0038] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0039] First, drawing 1 - dra wing LQ R> 0 explain the 1st example of this invention. 
[0040] In drawing 1 and drawing 2 , the rolling mill in connection with this example is a four-step rolling 
mill which has the reduction rolls (vertical work roll) la and la of the couple which extends rolled stock S, 
and reduction roll (vertical reinforcement roll) lb (only one side is illustrated) of the couple which supports 
reduction rolls la and la. Reduction rolls la and la are held by bearing housing 3 and 3, and these bearing 
housing 3 and 3 is included in the actuation side and the stand 4 of a driving side. The close side guide 10 is 
arranged at a rolling mill close side, and the guide to reduction roll la of rolled stock S is performed. The 
coolant header 15 (only one side is illustrated) which cools the heat of the reduction rolls la and la 
generated at the time of rolling is formed, and the heat of the reduction rolls la and la generated at the time 
of rolling is cooled. 

[0041] The online reduction roll grinding attachment of this example is formed in such a rolling mill. Online 
reduction roll grinding attachment has one grinding unit 5 prepared to one work roll 1 a. 
[0042] The grinding unit 5 is equipped with the disc-like revolution grinding stone 20 which carries out 
grinding of the work roll la, the driving gear 22 made to rotate this revolution grinding stone 20 with the 
grinding stone revolving shaft 21, the feed gear 23 which pushes the revolution grinding stone 20 against 
work roll 1 a, and the traverse equipment 24 made to move the revolution grinding stone 20 to the shaft 
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orientations of work roll 1 a as shown in drawing 3 and drawing 4 . 

[0043] It has the sheet metal disc 52 which has boss 52a, and the annular abrasive grain layer 51 fixed to the 
side face by the side of the anti-boss of the sheet metal disc 52, and the sheet metal disc 52 is attached in the 
grinding stone revolving shaft 21 in the part of boss 52a so that the revolution grinding stone 20 may be 
expanded to drawing^ and may be shown. Moreover, the sheet metal disc 52 has the elastic body function 
for absorbing the oscillation from a work roll, and has structure which bends according to the contact force 
between work roll la and the abrasive grain layer 51, and changes an amount, the sheet metal disc 52 — the 
elastic body function sake — desirable ~ a 1000 Kgf(s)/mm - 30 Kgf/mm load rate — it has the 500 Kgf 
(s)/mm - 50 Kgf/mm load rate more preferably. The abrasive grain layer 51 is made into the sheet metal disc 
52 and integral construction by adhesives, and stable adhesion has been made to be made to vibrating work 
roll la. 

[0044] The abrasive grain layer 51 is made from the cubic boron-nitride abrasive grain (generally referred to 
as CBN) or diamond abrasive grain which is superabrasive, and is made into the degree of concentration 50- 
1 00 of an abrasive grain, and makes grain size of an abrasive grain the range of 80-1 80, uses resin bond for 
binding material, and is hardened. Moreover, the construction material of the sheet metal disc 52 is made 
from aluminum material or an aluminum containing alloy for the object which radiates heat easily in the 
grinding heat from the superabrasive of the abrasive grain layer 51 , and the object which lessens moving- 
part mass. 

[0045] the revolution grinding stone 20 is shown in drawings — as — the line Sc with the axial center Gel 
of the grinding stone revolving shaft 21 right-angled in the axial center Rc of work roll la — receiving — 
minute angle alpha ****-- it is arranged like, and line of contact of the abrasive grain layer 51 and work roll 
1 a sees from the center of a grinding stone, and is made to be formed only in one side. The tilt angle alpha 
has 0.5 degrees - desirable about 1.0 degrees. The sheet metal disc 52 can demonstrate an elastic body 
function effectively by arrangement of such a revolution grinding stone 20. 

[0046] A driving gear 22 has the liquid motor 54 (an electric motor is sufficient) which carries out 
revolution actuation of the revolution grinding stone 20 so that it may become a predetermined grinding 
stone peripheral speed as shown in drawing 3 , and pulley shaft 54b and the belt 55 which tell an output- 
shaft 54a revolution of the liquid motor 54 to the grinding stone revolving shaft 21, and output- shaft 54a and 
pulley shaft 54b are connected through parallel spline 54c. Pulley shaft 54b is supported by the body 59 free 
[ a revolution ]. The grinding stone revolving shaft 21 is supported movable [ to shaft orientations ] free [ a 
revolution in the body 59 ] through the radial bearing 21a and 21b of a slide mold. The load cell 53 which 
measures the contact force between the revolution grinding stone 20 and work roll la to the anti-revolution 
grinding stone side of the grinding stone revolving shaft 21 is contained by the body 59. 
[0047] The body 59 is contained by the case 25 and the fluid pressure motor 54 is attached in the case 25. 
Moreover, the body 59 is carried in the shaft orientations of the grinding stone revolving shaft 21 movable 
through slide bearing 25a at the pars basilaris ossis occipitalis of a case 25, as shown in drawing 4 . 
[0048] As shown in drawing 3 , a feed gear 23 moves the body 59 in the attachment-and-detachment 
direction of work roll la by revolution of the delivery motor 57 attached in the case 25 and the delivery 
motor 57, and has the precompression type ball screw 56 of the backlash loess type which carries out cross 
feed of the revolution grinding stone 20, the grinding stone revolving shaft 21, and the load cell 53 together, 
and encoder 57a which detects angle of rotation of the delivery motor 57. A backlash loess type gear 
mechanism may be used for a change of the precompression type ball screw 56. 

[0049] As shown in drawing 4 , the revolving shaft of the traverse motor 58 attached in the case 25 and the 
traverse motor 58 is equipped with traverse equipment 24, and it is attached in pinion 58a which gears with 
a rack 14, and the top face of a case 25, and has two pairs of guide idlers 26 which engage with the sliding 
rail 7, and encoder 58b which detects the rotational frequency of the traverse motor 58. As the sliding rail 7 
is shown in drawing 1 R> 1 and draw ing 2 , along with the axial center of work roll la, the diameter is 
carried out to the close side of work roll 1 a, and the rack 14 is formed in the side face by the side of the anti- 
work roll of the sliding rail 7. Thus, the grinding unit 5 is smoothly made movable in the direction of a roll 
axial center by engagement of a revolution of the traverse motor 58, pinion 58a, and a rack 14, supporting 
on the sliding rail 7 through a guide idler 26. 

[0050] It is necessary to make it the roll grinding unit 5 not interfere with bearing housing 3 at the time of 
exchange of work roll la. For this reason, the ends of the sliding rail 7 are supported possible [ sliding ] by 
the guide 9 attached in the stand 4, and the grinding unit 5 can be back moved now together with the sliding 
rail 7 with the sliding rail migration equipment 30 of the actuation side prepared in the ends of the sliding 
rail 7, respectively, and a driving side. Each sliding rail migration equipment 30 is constituted by the motor 
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32 and the encoder 33 for motors which drive a worm screw 3 1 and it, and pin association of the head of 
screw-thread shaft 3 la of a worm screw 3 1 is carried out at the sliding rail 7. 

[0051 ] The delivery motor 57 of a feed gear 22, the traverse motor 58 of traverse equipment 24, and the 
motor 32 of sliding rail migration equipment 30 are controlled by control units 13a, 13b, and 13d, 
respectively to be shown in drawing 6 . Moreover, the detecting signal of the encoder 33 for motors of 
encoder 57a of a load cell 53 and a feed gear 23, encoder 58b of traverse equipment 24, and sliding rail 
migration equipment 30 is sent to information-processor 13c, and is processed. 

[0052] Sliding rail migration equipment 30 constitutes an actuator means to make the sliding rail 7 incline to 
the axial center of reduction roll la, and the inclination to the axial center Rc of work roll la of the grinding 
stone revolving shaft 21 is given by the dip of this sliding rail 7 about arrangement of the revolution 
grinding stone 20 mentioned above. 

[0053] Information-processor 13c, control units 13a, 13b, and 13d, and Encoders 33, 57a, and 58b When it 
is in the location where the grinding unit 5 carries out grinding of the end side of reduction roll la, Sliding 
rail migration equipment 30 is driven so that the sliding rail 7 may be leaned to an opposite direction to the 
axial center of a reduction roll in the time of being in the location which carries out grinding of the other end 
side. And the control means which drives the grinding stone feed gear 22 so that the revolution grinding 
stone 20 may move to parallel to the axial center of reduction roll la to change of the distance of the sliding 
rail 7 and the axial center of reduction roll la is constituted. 

[0054] Next, actuation and control of online reduction roll grinding attachment of this example are 
explained. First, actuation of the revolution grinding stone 20 in the online reduction roll grinding 
attachment of this example is explained. 

[0055] Work roll la is vibrating having the vibration frequency of 10 to 150 C/S, although it depends also 
on a rolling rate. When the roll grinder which has a common cylindrical grinding stone is conventionally 
attached with off-line grinding attachment as online grinding attachment, a cylindrical grinding stone and a 
work roll contact through the abrasive grain on the front face of a grinding stone, and while the metal and 
abrasive grain of a roll surface collide, they come to perform grinding. 

[0056] When an abrasive grain and a work roll surface metal contact, grinding of the work roll is carried 
out, the following flash grinding stone separates from a work roll, and an abrasive grain cuts empty and 
rotates. Such discontinuous grinding will cause a BIBIRI phenomenon and will become irregular work roll 
front face and cross section. 

[0057] If a grinding stone carries out the same oscillation as an oscillation of a work roll, change of the 
contact force of a grinding stone and a work roll will not be generated. However, since work roll oscillations 
are 1 50 c/ses and a RF, flattery is difficult for vibrating a grinding stone and the whole grinding stone frame 
so that it may align with a work roll. If it is not going to miss an oscillation of a work roll with a grinding 
stone and the whole grinding stone frame, but an elastic body function is given to the grinding stone itself 
and an oscillation is absorbed by bending of a grinding stone, since the mass of moving part becomes small, 
an oscillation of a work roll will be followed promptly, and fluctuation of the contact force between a 
grinding stone and a work roll will become small. 

[0058] An elastic body function is given to the grinding stone itself by giving an elastic body function to the 
sheet metal disc 52 which are some revolution grinding stones 20, and rotating so that the peripheral speed 
of the abrasive grain layer 51 may become 1600 m/min from 1000 m/min on a periphery, this revolution 
grinding stone 20 is pushed against rotating work roll la, and is sagged in this example. Work roll la is 
vibrating forward and backward as mentioned above. Although the revolution grinding stone 20 is pushed 
by this oscillation, as then shown in dra wing 5 , the sheet metal disc 52 bends, and the oscillation from work 
roll 1 a is absorbed in an instant. Thereby, fluctuation of the contact force between the abrasive grain layer 
51 and work roll la serves as the small range of the elastic force produced in bending of the sheet metal disc 
52, and can abolish a BIBIRI phenomenon. 

[0059] Moreover, since the work roll and the grinding stone revolving shaft are located in a line with 
parallel in the cylindrical grinding stone when giving an elastic body function to the grinding stone itself, it 
is difficult to give an elastic body function to the grinding stone itself However, since a work roll and a 
grinding stone revolving shaft make a right angle mostly in the case of a disc-like grinding stone, it becomes 
easy to give an elastic body function to the grinding stone itself. Therefore, it becomes effective to use a 
disc-like grinding stone for carrying out grinding of the vibrating work roll. 

[0060] That is, the elastic body function is given to the sheet metal disc 52 which is base metal of the 
abrasive grain layer 51 in this example. Moreover, in order to demonstrate the elastic body function 
effectively, the revolution grinding stone 20 is arranged so that line of contact of the abrasive grain layer 51 
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and work roll 1 a may be formed only in one side from the center of a grinding stone, as shown in drawing 
5 . If it does in this way, the sheet metal disc 52 can be bent by pressure to work roll la in the form of a 
cantilever, and the oscillation from work roll la can be absorbed. 

[0061 ] In addition, since the abrasive grain layer 51 is carrying out annular, even if it pushes the revolution 
grinding stone 20 against parallel at work roll 1 a, it is supported by two abrasive grain layers of grinding 
stone central both sides, and the sheet metal disc 52 can bend. However, since it becomes ends support in 
this case, the amount of bending decreases. If it supports by one place like this example, bigger bending can 
be obtained using the same sheet metal disc 52. 

[0062] There is an allowance variability region of the contact force between a work roll and a grinding stone 
in a grinding stone according to the grinding capacity of an abrasive grain. In order to keep contact force 
proper to the allowance change within the limits and for a grinding stone not to resonate even if a work roll 
vibrates when giving an elastic body function to the grinding stone itself, conditions which are described 
below are needed. 

[0063] F>=KxAmaxF: — allowance variability region Amax:work roll piece amplitude K: of contact force ~ 
it becomes the load rate of an elastic body, i.e., K<=F/Amax, and whenever it is smaller than this load-rate 
K asked for the load rate of the elastic body of the grinding stone itself from the allowance variability region 
F of the contact force of a grinding stone, and the work roll piece amplitude Amax, a grinding stone can 
follow and carry out grinding to a work roll. 

[0064] On the other hand, it the resonant frequency of a grinding stone is in agreement with the vibration 
frequency of a work roll, a grinding stone resonates and exact grinding becomes impossible. Therefore, it is 
better to set the resonant frequency of a grinding stone as the place distant from the vibration frequency of a 
work roll as much as possible. 

[0065] Fn>FrmaxFn: Resonant frequency Frmax of a grinding stone : The resonant frequency of a grinding 
stone is expressed the work roll maximum vibration frequency in time by the following formulas. 
[0066] 
[Equation 1] 

Fn= V K/M 

2n 

[0067] M: Mass of the grinding stone containing an elastic body (moving-part mass) 
therefore, the case where the natural frequency of a grinding stone is enlarged — load-rate [ of an elastic 
body ] K — grinding stone mass M which enlarges or contains an elastic body must be made small. The load 
rate of an elastic body is not made more greatly than a certain value (F/Amax), as stated previously. 
Grinding stone mass which contains an elastic body in enlarging the resonant frequency of a grinding stone 
must be made small. 

[0068] For example, it is set to K= 133 Kgf/mm at the time of F=4Kgf and Amax=30micrometer. Therefore, 
Frmax = is made into 1 50 c/ses, and if it assumes that it is Fn=400 c/s, the moving-part mass M containing a 
revolution grinding stone must be held down to 0.2kg. 

[0069] In the case of the grinding stone using the aluminum oxide (aluminum 203) or silicon carbide (SiC) 
system abrasive grain generally used as a grinding stone, supposing it holds down grinding stone mass to 
0.2kg, a grinding stone will be exhausted immediately, and it is necessary to exchange grinding stones 
repeatedly on the 1st, and the effectiveness of work roll grinding is greatly spoiled within a rolling mill. 
[0070] In order to solve this problem, it is necessary to use the high grinding stone of a grinding ratio 
(reduction volume / grinding stone reduction volume of work). 

[0071] If work roll grinding is carried out, the thing which is hard in the grinding stone using an aluminum 
oxide (aluminum 203) common now or a silicon carbide (SiC) system abrasive grain and to raise to three or 
more is difficult for a grinding ratio. However, even if the revolution grinding stone 20 of this example 
made using the ************ abrasive grain (generally referred to as CBN) or diamond abrasive grain 
which is superabrasive carries out grinding of the work roll la, a grinding ratio exceeds 300 and it has a 
grinding ratio of 100 times or more of the grinding stone using an aluminum oxide (aluminum 203) or a 
silicon carbide (SiC) system abrasive grain. Taking advantage of this high grinding ratio of superabrasive, 
the grinding of long duration becomes possible by small weight by using this abrasive grain as a grinding 
stone of online roll grinding attachment. 

[0072] Moreover, in this example, an elastic body function is given to this sheet metal disc 52 by using as 
the sheet metal disc 52 the base metal which attached the abrasive grain layer 51, and the abrasive grain 
layer 51 and elastic body function part material are unified. For this reason, the mass which carries out 
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movable by the oscillation from work roll la serves as only the abrasive grain layer 51 and the sheet metal 
disc 52, can make moving-part mass very small, and can make high the resonant frequency of the revolution 
grinding stone 20. 

[0073] Thus, in this example, since it pushes against work roll la, rotating the revolution grinding stone 20 
made to unite with the sheet metal disc 52 which used the high (weight is light and a grinding stone life is 
long) superabrasive of a grinding ratio for the abrasive grain layer 51, and had a suitable load rate in order to 
make moving-part mass small, grinding of the vibrating work roll can be carried out correctly for a long 
time, without also producing the BIBIRI phenomenon by resonance. 

[0074] Moreover, in this example, in order to have formed one grinding unit 5 to one reduction roll la and 
to carry out grinding of the overall length of reduction roll la in one grinding unit (one grinding stone), it is 
required to raise the grinding capacity per grinding stone so that it may exceed the amount of grinding which 
needs the grinding capacity of one grinding stone to delete the level difference produced on a roll. The 
above-mentioned revolution grinding stone 20 leans the grinding stone revolving shaft 21, and by carrying 
out and carrying out grinding of line of contact to one place, it can demonstrate high grinding capacity and it 
can carry out grinding to the ends of a reduction roll in one grinding unit 5. 

[0075] Next, control of the online reduction roll grinding attachment of this example is explained. In this 
example, the grinding stone revolving shaft 21 is leaned as mentioned above, and grinding of line of contact 
is carried out and carried out to one place. Thus, if the grinding stone revolving shaft 21 is leaned, the 
grinding side side (line of contact side) of a grinding stone can carry out grinding to a roll edge, but if an 
anti-grinding side side tends to carry out grinding to a roll edge, the diameter part of a grinding stone must 
move it outside. In this case, since bearing housing and a stand 4 are located in a roll edge as shown in 
drawing 7 R> 7, a grinding stone interferes with these and the problem which cannot carry out grinding to a 
roll edge arises. By making the inclination of the grinding stone revolving shaft 21 into reverse by the end 
[ of a roll ], and other end side, and changing a grinding side, grinding can be carried out to a roll edge with 
one grinding stone. However, if the **** equipment into which the inclination of the grinding stone 
revolving shaft 21 is changed is formed, the equipment configuration of a grinding unit will become large 
and **** equipment will be formed in a grinding unit, before a grinding stone moves to a roll edge, the 
problem of **** equipment interfering in bearing housing will arise. 

[0076] In this example, since the angle of inclination over the roll axial center of the grinding stone 
revolving shaft 21 changes by operating sliding rail migration equipment 30 and making the sliding rail 7 
incline to the axial center of reduction roll la, the grinding side of a grinding stone could be changed easily, 
sliding rail migration equipment 30, the grinding stone feed gear 22, and traverse equipment 24 were 
controlled as follows, and the above-mentioned problem has been solved. 

[0077] first, work roll la — receiving — the sliding rail 7 — an parallel condition — the axial center of the 
grinding stone revolving shaft 22 of the grinding unit 5 — the axial center Rc of work roll la — a right angle 
~ physical relationship is beforehand set up like. First, when carrying out grinding of the left-hand side one 
half of drawing 8 of work roll 1 a, in order to make a grinding side into left-hand side one side, the sliding 
rail 7 is leaned the degree of theta to the work roll axial center Rc using sliding rail migration equipment 30, 
and it fixes to the location of SI (step 100). Whenever [ theta ] is the minute angle of about 0.5 degrees. 
Next, when information-processor 1 3c recognizes that made it move grinding unit 5 by engagement of the 
traverse motor 58 and a rack 14, and the axial center of the grinding stone revolving shaft 21 moved to the 
location of Ga using the information on encoder 58b, it is made to stop (step 101), and the revolution 
grinding stone 20 is pushed against reduction roll la, and grinding is started (step 102). 
[0078] If information-processor 13c recognizes that made it move grinding unit 5 by engagement of the 
traverse motor 58 and a rack 14 after grinding initiation (step 103), and the grinding side of the revolution 
grinding stone 20 moved to the center section Rm of work roll la using the information on encoder 58b, a 
revolution grinding stone will be retreated from the location of cl to the location of c2 (step 104). Next, the 
sliding rail 7 is leaned using sliding rail migration equipment 30 until it becomes the location S2 which 
inclined to the reverse side the degree of -theta to the work roll axial center Rc (step 1 05). When the 
inclination of the sliding rail 7 changes, the grinding stone revolving-shaft alignment from which the 
grinding side of a revolution grinding stone becomes former and an opposite hand, and a new grinding side 
serves as the center section Rm of work roll la is returned to the location of Gb (step 106). It is sent in the 
direction of the diameter of a roll with a location to the grinding stone feed gear 22 of the revolution 
grinding stone 20b2, and the revolution grinding stone 51 and work roll la are forced to the location which 
required contact force produces (step 107). It moves from this condition to the location of the grinding stone 
revolving-shaft alignment Gd with traverse equipment 24 (step 108). Return is actuation contrary to now, 
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and the revolution grinding stone 5 1 returns to the location of the grinding stone revolving-shaft alignment 
Ga, carrying out grinding (steps 109-1 14). 

[0079] Since the distance between a work roll and the revolution grinding stone 20 always changes with the 
inclinations of the sliding rail 7, the inside of the grinding to which the grinding unit 5 moves the sliding rail 
7 top in the above actuation (step 103,108,109,1 14) carries out longitudinal slide movement of the grinding 
stone revolving shaft 21 with the grinding stone feed gear 22 so that contact force required for the revolution 
grinding stone 51 and work roll la may arise. Moreover, grinding is made like the time whose sliding rail 7 
was parallel to work roll la by carrying out slight amount longitudinal slide movement of the sliding rail 7. 
[0080] Drawing 10 shows other control approaches, considers as the structure which can carry out 
longitudinal slide movement of installation and the other-end section for one edge of the sliding rail 7 with 
sliding rail migration equipment 30, enabling a free revolution, it is moved so that whenever [ angle-of- 
inclination / of the sliding rail 7 ] may be set to theta and -theta to the work roll axial center Rc in the time of 
being a time of the grinding range of the revolution grinding stone 20 being right-hand side, and left-hand 
side, and it performs grinding. Since whenever [ angle-of-inclination / of the sliding rail 7 ] are about 0.5 
degrees and a minute include angle, the range difference made between the sliding rail 7 and work roll la is 
amended by migration of the grinding stone feed gear 21, and the revolution grinding stone 20 is movable, 
having predetermined contact force in work roll 1 a. 

[008 1 ] Although the above described the grinding of work roll 1 a, the grinding of it becomes possible by the 
approach with the same said of reinforcement roll lb, of course. 

[0082] Moreover, although the worm screw 3 1 is used for migration of the sliding rail 7 in this example, the 
same control as the above is attained also by connecting two fluid pressure cylinders of a large stroke and a 
small stroke instead of a worm screw 3 1 , using a large stroke cylinder at the time of roll recombination, and 
using a small stroke cylinder in control of this invention which gives an inclination at the sliding rail 7. 
[0083] Drawing_H - drawing 16 explain the 2nd example of this invention. This example follows a cross 
angle and makes grinding perform in the cross rolling mill which a work roll moves each other to hard flow 
horizontally, and rolls out to a right-angled axial core wire of a rolling direction. The same sign is given to 
the member equivalent to the member concerning the 1 st example among drawing. 

[0084] The reduction rolls la and la of a couple with which the rolling mill in connection with this example 
extends rolled stock S in drawing 1 1 - drawi ng 13 (vertical work roll), It is the four-step rolling mill which 
has the reduction rolls (vertical reinforcement roll) lb and lb of the couple which supports reduction rolls la 
and la, the roll vendors 30 and 30 which give bending to reduction rolls la and la, and the cross equipments 
40 and 40 which reduction rolls la and la are made to cross horizontally. 

[0085] The online reduction roll grinding attachment of this example has the bottom grinding units 5a and 
5b (by common explanation, it represents with "5" hereafter) of two for top work roll la, and 2 top grinding 
units 6a and 6b (it represents with "6" similarly) for top work roll la. 

[0086] Corresponding to the actuation side edge section and the actuation side edge section of top work roll 
1 a, grinding is mutually [ it is prepared, respectively and ] possible for the top grinding units 5a and 5b 
independently. Grinding is mutually [ the bottom grinding units 6a and 6b are also formed corresponding to 
the actuation side edge section and the actuation side edge section of lean crop business roll la, and ] 
possible independently. These grinding units 5a and 5b, and 6a and 6b As it is the same structure as the 
grinding unit 5 explained in the 1st example and is shown in drawing 3 - d rawing 5 , respectively The disc- 
like revolution grinding stone 20 which carries out grinding of the work roll la, and this revolution grinding 
stone 20 with the grinding stone revolving shaft 21 It has the driving gear 22 to rotate, the feed gear 23 
which pushes the revolution grinding stone 20 against work roll la, and traverse equipment 24 made to 
move the revolution grinding stone 20 to the shaft orientations of work roll la. 

[0087] Moreover, the revolution grinding stone 20 of grinding unit 5a and the revolution grinding stone 20 
of grinding unit 5b It is arranged like, the direction in which the axial center Gel of each grinding stone 
revolving shaft 21 disagrees with the axial center Rc of work roll la mutually to the right-angled line Sc as 
shown in draw ing 14 -- the above-mentioned minute angle alpha ****-- Line of contact of the abrasive 
grain layer 5 1 and work roll la sees from the center of a grinding stone, and is made to be formed only in 
each roll edge side of roll shaft orientations. The same is said of the revolution grinding stone 20 of grinding 
unit 6a, and the revolution grinding stone 20 of grinding unit 6b. It becomes possible to cause and carry out 
grinding of the interference with a stand to the both ends of work roll la by this. 

[0088] It is necessary to make it the roll grinding units 5 and 6 not interfere with bearing housing 3 at the 
time of exchange of work rolls la and la. For this reason, the ends of the sliding rails 7 and 8 are supported 
possible [ sliding ] by the guide 9 attached in the stand 4, and the grinding units 5 and 6 can be back moved 
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now together with the sliding rails 7 and 8 with the sliding rail migration equipment 30 of the actuation side 
prepared in the ends of the sliding rails 7 and 8, respectively, and a driving side. Each sliding rail migration 
equipment 30 is constituted by the motor 32 and the encoder 33 for motors which drive a worm screw 31 
and it, and pin association of the head of screw-thread shaft 3 1 a of a worm screw 3 1 is carried out at the 
sliding rails 7 and 8. 

[0089] Cross equipment 40 is constituted by liquid pressure chamber 44a which pushes the displacement 
gage 43 which measures the movement magnitude of the piston 42 to which longitudinal slide movement of 
the cross block 41 which pushes bearing housing 3 in contact with bearing housing 3, and the cross block 41 
is carried out, and a piston 42, and a piston 42, and liquid pressure chamber 44b which returns a piston 42 as 
shown in drawing 13 . 

[0090] The delivery motor 57 of a feed gear 22, the traverse motor 58 of traverse equipment 24, and the 
motor 32 of sliding rail migration equipment 30 are controlled by control units 13a, 13b, and 13d, 
respectively to be shown in drawin g 1 5 . Moreover, the detecting signal of the displacement gage 43 of the 
encoder 33 for motors of encoder 57a of a load cell 53 and a feed gear 23, encoder 58b of traverse 
equipment 24, and sliding rail migration equipment 30 and cross equipment 40 is sent to information- 
processor 13c, and is processed. 

[0091] Sliding rail migration equipment 30 constitutes an actuator means to move the sliding rails 7 and 8 in 
the direction of a path of reduction rolls la and la. Information-processor 13c, control units 13a, 13b, and 
13d, Encoders 33, 57a, and 58b, and a displacement gage 43 The control means which drives said actuator 
means so that the sliding rails 7 and 8 may become parallel to the axial center of a reduction roll based on 
the information about the cross angle of reduction rolls la and la is constituted. Moreover, these actuator 
means and a control means constitute a flattery migration means to follow and move a sliding rail to the 
cross angle of a reduction roll so that the sliding rails 7 and 8 may become parallel to the axial center of 
reduction rolls la and la. 

[0092] Next, drawing 16 explains actuation of the online roll grinding attachment of this example. First, if 
the command of cross angle modification of a work roll is emitted from the high order control unit which is 
not illustrated (step 200), fluid pressure will be poured into liquid pressure chamber 44a of cross equipment 

40 according to the directions, and bearing housing 3 will be moved through the cross block 41 (steps 201- 
204). A work roll axial center moves to Rc2 from Rcl , and this is checked by the signal of a displacement 
gage 43 (step 205). With directions of cross angle modification, the grinding unit 5 is retreated before 
migration of a work roll axial center (step 206). Migration is directed to sliding rail migration equipment 30 
after migration of a work roll axial center (step 207), a motor 32 is rotated (step 208), and it is made to move 
so that the sliding rails 7 and 8 may become the work roll axial center Rc2 and parallel (step 209). At this 
time, it checks by information-processor 13c from the measured value of the motor encoder 33 of the 
displacement gage 43 which has parallel in the sliding rails 7 and 8 and the work roll axial center Rc2 to 
cross equipment 40, and sliding rail migration equipment 30, and if it is parallel, migration will be 
suspended (step 210). 

[0093] Thus, the grinding units 5 and 6 can perform grinding control like the rolling mill which is not made 
to cross by moving the sliding rails 7 and 8 so that it may become parallel to a work roll axial center. 
[0094] In a cross rolling mill, dr awing 17 explains other examples of a flattery migration means to follow 
and move a sliding rail to the cross angle of a reduction roll. This example makes the sliding rail 7 contact 
the cross block 41, and moves the sliding rail 7 according to cross angle modification. 
[0095] That is, cross equipment 40 is controlled by the command of the high order control device which is 
not illustrated like the above, and the cross block 41 is moved. The ends of the sliding rail 7 are made to 
contact this cross block 41 through the spherical-surface supporters 46a and 46b, and it pushes in the cross 
flattery cylinder 45 so that the cross block 41 and the sliding rail 7 may follow and move further. Whenever 
the sliding rail 7 always comes to move horizontally and there is no crevice between spherical-surface 
supporter 46a and 46b, the work roll axial center Rc and the sliding rail 7 will be parallel as the cross block 

41 moved by this. The same is said of the sliding rail 8. 
[0096] 

[Effect of the Invention] According to this invention, since an oscillation of a reduction roll is absorbed by 
the elastic body function of the sheet metal disc of a revolution grinding stone, grinding can be carried out 
that it is easy to be accuracy and surface roughness without producing a BIBIRI phenomenon and 
resonance. Moreover, grinding can be carried out now from the end of a roll to an another side edge in one 
grinding unit to one work roll, the capacity which grinding attachment has can be used effectively, and 
online reduction roll grinding attachment can be formed in a rolling mill by few tooth spaces and few 
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installation costs. 

[0097] Furthermore, since a grinding unit follows a cross angle and it comes to be able to carry out the 
grinding of it easily only by moving a sliding rail with a cross rolling mill, it comes to be able to carry out 
grinding, without making a roll surface produce a level difference in the plate-leaping section and the non- 
plate-leaping section with a cross rolling mill, and perfect schedule free rolling is attained with a cross 
rolling mill. 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Category partition] The 2nd partition of the 2nd category 
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[International Patent Classification (6th Edition)] 
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[FI] 

B21B 28/04 A 
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[Procedure amendment] 

[Filing Date] December 4, Heisei 9 

[Procedure amendment 1 ] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the online reduction roll grinding attachment which has one grinding unit installed to one 
reduction roll in the rolling mill, and the sliding rail which supports said grinding unit movable to the shaft 
orientations of a reduction roll, and has the revolution grinding stone with which said grinding unit carries 
out grinding of said reduction roll, the driving gear made to rotate this revolution grinding stone, the feed 
gear which pushes said revolution grinding stone against said reduction roll, and traverse equipment to 
which said grinding unit is moved along with said sliding rail, 

It has an elastic body function for said revolution grinding stone to absorb the oscillation from said 
reduction roll.; An actuator means of said sliding rail for it to be prepared in an end at least and to make said 
sliding rail incline to the axial center of said reduction roll, When it is in the location where said grinding 
unit carries out grinding of the end side of said reduction roll, Said actuator means is driven so that said 
sliding rail may be leaned to an opposite direction to the axial center of said reduction roll in the time of 
being in the location which carries out grinding of the other end side. And online reduction roll grinding 
attachment characterized by having further the control means which drives said grinding stone feed gear and 
traverse equipment so that said revolution grinding stone may move to parallel to the axial center of a 
reduction roll to change of the distance of said sliding rail and axial center of a reduction roll. 
[Claim 2] It is the online reduction roll grinding attachment characterized by having the abrasive grain layer 
in which said revolution grinding stone contains a cubic boron-nitride abrasive grain or a diamond abrasive 
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grain in online reduction roll grinding attachment according to claim 1. 

[Claim 3] At least two grinding units installed to one reduction roll in the cross rolling mill which one pair 
of reduction rolls are made to cross horizontally, It has the sliding rail which supports said grinding unit 
movable to the shaft orientations of a reduction roll. The disc-like revolution grinding stone with which said 
grinding unit carries out grinding of said reduction roll, the driving gear made to rotate this revolution 
grinding stone with a grinding stone revolving shaft, In the online reduction roll grinding attachment which 
has traverse equipment made to move the feed gear which pushes said revolution grinding stone, and said 
grinding unit to said reduction roll along with said sliding rail, 

Said revolution grinding stone has the sheet metal disc attached in said grinding stone revolving shaft, and 
the abrasive grain layer fixed to one side face of said sheet metal disc. It has an elastic body function for said 
sheet metal disc to absorb the oscillation from said reduction roll.; so that said sliding rail may become 
parallel to the axial center of said reduction roll Online reduction roll grinding attachment characterized by 
having further a flattery migration means to follow and move said sliding rail to the cross angle of said 
reduction roll. 

[Claim 4] It is the online reduction roll grinding attachment characterized by having an actuator means by 
which said flattery migration means moves said sliding rail in the direction of a path of said reduction roll in 
online reduction roll grinding attachment according to claim 3, and the control means which drives said 
actuator means so that said sliding rail may become parallel to the axial center of said reduction roll based 
on the information about the cross angle of said reduction roll. 

[Claim 5] It is the online reduction roll grinding attachment carry out said rolling mill having the cross block 
of an actuation [ push this in contact with the bearing housing which supports the ends of said reduction 
roll ] side, and a driving side in online reduction roll grinding attachment according to claim 3, and having 
the actuator means which enables said sliding rail for said flattery migration means to make the ends of said 
sliding rail contact said actuation side and the cross block of a driving side, and to move it to a cross block 
and one as the description. 

[Claim 6] Online reduction roll grinding attachment characterized by said abrasive grain layer containing a 
cubic boron-nitride abrasive grain or a diamond abrasive grain in online reduction roll grinding attachment 
according to claim 3. 

[Claim 7] It is the online reduction roll grinding attachment characterized by being arranged so that line of 

contact of said abrasive grain layer and reduction roll may look at said revolution grinding stone from the 

center of a grinding stone in online reduction roll grinding attachment according to claim 3 and it may be 

formed only in one side. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0020 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0020] 

[Means for Solving the Problem] One grinding unit which was installed to one reduction roll in the rolling 
mill according to this invention in order to attain the 1st and 2nd objects of the above, It has the sliding rail 
which supports said grinding unit movable to the shaft orientations of a reduction roll. The revolution 
grinding stone with which said grinding unit carries out grinding of said reduction roll, the driving gear 
made to rotate this revolution grinding stone, In the online reduction roll grinding attachment which has 
traverse equipment made to move the feed gear which pushes said revolution grinding stone, and said 
grinding unit to said reduction roll along with said sliding rail It has an elastic body function for said 
revolution grinding stone to absorb the oscillation from said reduction roll, An actuator means of said 
sliding rail for it to be prepared in an end at least and to make said sliding rail incline to the axial center of 
said reduction roll, When it is in the location where said grinding unit carries out grinding of the end side of 
said reduction roll, Said actuator means is driven so that said sliding rail may be leaned to an opposite 
direction to the axial center of said reduction roll in the time of being in the location which carries out 
grinding of the other end side. And the online reduction roll grinding attachment characterized by having 
further the control means which drives said grinding stone feed gear and traverse equipment so that said 
revolution grinding stone may move to parallel to the axial center of a reduction roll to change of the 
distance of said sliding rail and axial center of a reduction roll is offered. 
[Procedure amendment 3] 
[Document to be Amended] Description 
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[Item(s) to be Amended] 0021 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0021] Said revolution grinding stone has the abrasive grain layer which contains a cubic boron-nitride 
abrasive grain or a diamond abrasive grain preferably. 
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U > S/-*SJfl**» Si. ii>& < £ & 5 K e «± 

Sfc. SW£tt©'<*£ftM:. JEJ5o-;U£«g5 
©gflfc'j^ti^Sfii* 4 K gfil, Ema-^om® 
©S"S*3 0ym£#xft«. 130Kgf/mm(Cl 
«CWft«a6ftl». C©*fr-C. !*tt^*^©fcoJB6S15 
©HWH»»*IHIfr-5£8 0 c/s tUZ>. C©ffiU 
BW£itt8St-C(*. £BEn-jU©»-5«ttKJ:»)Wttft* 
#©fcoja6Si5*5*Jgu. n-jmnPcetry v-*££ 

*»-3SS5©SE«fc^<ScS. BS8«/h3<U 

^ntmt«/hs < rti«. PBUfitiji*^:* < <stt 

S. 

[0014] sfc. * ^m&E\%WEmnn<oWj^ 

icMM^mtsn. 5g5©W®^!it*ftr^3ft-CC^ 
■5. L-JtPb. D-;l/W9J*tcjgS©Sffl{ctt}^l*-¥>W 
BWWJWRly'C***). Cft6>*«iaft-rSiS5(c«W/c 
J^-;t»J:»)ffiB£«Eia(Ett£©flB«:A»)i^"C®E 
©XA-X&^»*s|tI±3ft. fi^BBSRSl/rWiSM*© 

[0015] * n*JE?asg©n-;USFBiJi|Htc{fc 
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-ct,>6#. ?roaB5M>jMai*#«r>;ffctf>. i&4©tfefc& 
guc j: •& eton**^ o o . {Esft^wa < ft s ft <jf ©ra 
[0016] s/c. cownmmicmwm&mfci'r^ 

trtblC. 2r><D??is3>-tfi!&m-C$>2>£#iK.. Cft<=> 10 

ftC>. C©fc«6l»jg*^8ift-5>pgM* J *i. 
[0 0 1 7] 2f;fgBJ©!ill©affJii, EB£n-Jl>#>i=>© 
&fb«RiR Ltrtry m&*$L-?z> c <t ft < . mtt*»oEE 

[0018] *^©^2©Bfl«)«. l#©JESn-jU 

£«:£>■&. 20 
[0019] 2f:^BjcDm3©afl«J« t f3mft«fi£f EM 

ci©t?gf.5^>7-f >EKi a - ;l/P6iJi£g£ffl{*-f £ 

[0 02 0] 

[p^«r^-rSfc*©#S] ±ibwi;rc8R2©bw 
sfcffcBjfCfcftfcj:. ffig«F«3{c*iC^-C 
1 *©ffiSa-;KC*f L-rKS^tifc locoWB'J^- v 

$g5£i£5[lifc#KJ:0ll$K£l£&fgS&§Sg. mfieJEM 

»KR&£, «ra«R*D— #©WfflCcHJE3*iklB 
u-;u©^ft< ife— «(c»W6ti. mriaJiSbu-^?: 40 

*f L/rs*f*iS) Kfsw s i 5 Biffar f ? ~ x - * 

iSlbU *>OB?rfa}iSljU--'l'iQElici-;l/©$6^icr)^ 
m©^{t(t*f 1/ r wfiaUKSgS^EESS a - *©? fi-C>«: 2t 
L-rWfc&Sirf £«fc 5Kmrfafl£5i§*)i|gRC>' 
-x3Sg£lg»rf 3fWSJ#©£ fcHKWT 6 C <!; Zft®. 
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[0021] muwikmmiz u < attaxtm *> ft 
[0022] ttc, ±ssm iRum 3 ©@ tazmm- * 

;UC*tt/-CKg3ttfc4>ft < <t 2fi©TOUa^- v h 
e«<£Eia<GH{cj:01I«34&RaKKB. HulafflSa 

-jv«:f!riaiie5gs?rfflL/^wsjllo^g. liifawfja 
x? h£iiiffaJIStiu-;t'fc&oT^»;*-ti-£ 
%m.*mt >EEJ£a-;WfiiJ^g«:*it,>r . 

miBiaCSSSU:. 8WB!B5B(B»KK0ttW6hfc»1E 
RSi, BufB«SnS©-*©ffliJB^HSSnfc5gS[@ 
i^rWO. Wia^«R^«B5iaEESP-Jl'*e>©iSa&* 

to&WS&EMn - JW©l4'^«:*t l/T Wf <b ft ^> <fc ^ fTIE 

^ -tf -siise^ab^K z h«c w^- s c <t 

[0023] BJiaitse^s&^&te. u < «. «?ia}i 

^x-^^Si. grfBJE®a-^©^D^«(cWr5.1ff 
?Rtc»-5# Mia^sft u -ju*sfTriBBE5ia-^©M'C>«:*t 
uTWiftSi^mrfari'^x - &^WL*$m? z> 

[0024] MiajEja&tt. «WBffiffin-*©|IS*S: 

[0025] mrie5Sfi[g«»s u < tett&mtisism 

». »*L/<«. B9faJe&Jli£EJIP-;U<!:©Se4Jg*s 
®5**^6MT— ^r©ffliJ©^«:jgfiS5n-S J: 5 Kigg 

[0 02 6] 

g|jp4- 1 42 97 m (H)iafi4^6^3B) (C 

r. i*f©ffisa-;u©— ^*taur{4gu. -e©BE 

IE5lHlKW«:«fcO[5Ig5-ttSIEtt^g. MiaEE5ia-;U 

(CB?iaiHie5S5?:ffi/ows3iio^g, mtmm&E* 

Bfriamessstt. ti]iejg5is]g«tcBX0^^e>n/cii« 
R^i. 8ufa»«RM©-^©ffiiJ®cc@^snfc5gSi@ 
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mrtaS«FJM«mfieiEEjga-Jl/^6©ffiili* 
*iRr4fc*©JWttWifiB%Wr T S C <!: 

igbte. 

[0 027] £fc. WIBEI(EiS5©iB«B»«:oi>r, 

p -hW5fa<D— -jj<Dm<Ofr<£fcf8.2 ft£ «fc ^ {cggfEfig 
EH^^BES p - ^ooffi-Cvtc fift ft^ffii tc*f i, 

C 0 0 2 8 ] ±ie5t^WK:*5Ur. RM**©[h]$k6S5 
#Cc»«RS£5«SI<&. BBga-Jl'^e.©Jg«!j=&SB#«:© 

swnw»«p»o8i*-cflfer4»isyj^s <c«h £ ft 

mt&teimmmtt*-Mtis-r:<<>z. c©tes5>. je 
©# £ ft »k -ftffi&ms.mmK.>bz < a k> , hgsss 

©ll*rffil&$fc#si«<ft&. c©tea!>. iISrr*EilP- 20 
;H&*JS«c J: -5 f tr D 3 tfiHcgB$|?giE I, < 

OTTO** C 

[0 0 2 9] gte. eCBtBN£fitt. ?5&Jl<iEMP 
-* & ©S8ttftMSEEtWW» -^©WJ©*tc^fiS $ ft 

©ftUtfW;t>r>m?30g©^S«R&*^#. »ffiR 

4><M»rM 1 «Bf tc»«s ft S ©r . mtcw) 
ifatsfts. 30 

[003 0] *^BJ(DWglI^S«±ia^^HJ4*iJffl'r 
**>©t?*»). 5HWSW4R«Kffflir*. BP*>. JIM 
n-;l/*>e>©jBiS64!RJRU !/3H**£r*C ift 

[0 03 1 ] ##M8©J|l2©gWK:HU EQCMOfMI 

J:5Jcl/ttWfttftt6-r. -€-©fc»l*©EBSa-Jb© 

1 m<DWm3-~ » h -CWBIIr* Si^KtSCi 40 
#M£ftS. EMa-;U©^S* 1 li©SS5"CWBUr-5 
tesb«c«, ifi©i£5©PBiJfi£fc#p--.rt'C<:£t;£git 
«M%(CiMRc«HIW«±Bft J: 9ffiE 1 finite «J ©W 

[003 2] ±Eft|»HI!©SJEfl£Et*. ®5Hiei44 
fiWTfflJHSl* 1 IBBftC l/TWBlir* C t (C <fc 0 ROW 
HlJi8*4S»TSC4*sHlB3ft-Cfei5. ^KHIIESS 
41TT-5 1 ffl©WBij3.-f h* UtaMESa-'UCSW 

50 
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[0 0 3 3] tC5t, ±IB©J:5K:5£Blliatt«:fflW 
-Si. SSEOffiBlJfflffld (Wl) WD-^^SPS-CW 
BW-C* •5*5SWBUffiffl'J«n — jU^SBSE "CWBU L/«fc 5 £ 
Z> £ . ^©iSafflJ»*s>HIIh»»»Utttf fttf tt 6ft 

©-C. EgBtfCft^T^U a-;u^gp$T?fFBii-C# 
tt(.»|BWB#£rs (^7#M) . n-;u©-^l9J<tflk^ 
ffliJr5£5[I13S$4©«& *j£K: O TT WBUffi=&^x.£ C £ (C 
<fc0. lfi©®5-Co-;bit^£TWBU-e#&. b*> 
U ffi^l^©fi&£&&Sfil££fi:&Rtt&£. $F 
BlU- h ©ggfSfiXtf* t < ft 0 . * teWBiJi- v V 
KfilERfiiRtttitf. JS5^a-;UffiS-C^Sft-r2»it5 

KfijBKBjWiseBJcTi^-r * a t ©ma^r *. 

[0034] ^Bgccfc^Tf*. Ji®tlU-^©^>ft< t 
*>-»tcRtf 6 ftfcT f ^ ^i- ^^K4fPEtlS 1* T » 
Xtl \y - Jl-4BEJi n -^OffrWcS* L,xm\ 2 i±2> C t tc 
«fc0. 6g51]ei4©a-;u^i:x«:*t-rsMi?ft*^t> 
•3. ^{c5g5©WB'J® ; £^x.SC<b*s-C#^ <> 

mm?--? t-*iBiD-;Ko- ^fl94WBU-r sag«c* 

a - ji/©-^|ffl <h ffe^[|J-c5g5|5ieiA©i«* *^«: ft 
0. «S5«bli^ J ?>^f>K4© ; F**^j:<Aj:«3. a- 
^SPS-CWBiJ-C^^i^fCft.?.. $te. C©<fc^)CCJi 
iftu-^4«WtetS-&, }iaiu-;u<hff5ia-;i/«W 

•Cft <ft9. C©*^-C«Hi5®E<!:a-JU*frC.xi©gg 

ili*^bOWBiJS^{t-c l,* 5 *^-ctt-e©gg 
w (c wr s j; ^ «cMtff¥©-c5SE^ 9 i?g4iisjj-r 

SC<!;«:J:9. SK5i5©^S6*l*J* 5 *iE3ft. BW© 

[003 5] ^^©03 <DBtmcm U ±T©f^D 
QXt4>a ^EJititc 2 fiJJLh©WBiJ-3.- 

h SrJR^WCWBUr -SW^. Jfffi) u-^JIMp -JW© 
0 r W i ft -5 «fc ^ itse^SJi*l2-c®S6 u - ju 

4ffiMn-^©i'a^ft{C3lsebr^Sb5-e--2>c itcj; 

ismftm^-ci'axftfciiaeLrisE^sii^-a-ft 

[003 6] BU^. iiSegSi*!^ JiSilU-^^EEM 
n-;U©^lSjtc^tt§#^Ti'9 i iX-if^S<!:. E 
jiP-^©^PXft(cK-r Stit$RK:S-3£ SS6 u 
ESP - A©tt*«:» l/T W <t ft J; -5 T i> * x - 

P X ft (Cilfie U TS554&S6;* * C <b t -5 . 
[0037] ite. iiaE^f6#e;4. ^»!iu-;i/©M^ 
^^^ifJSC^gKilW© fnx^a^ tc^« s if }f to u 
i' a ^ -j ? t-WK.®$yt Z> C t * njtili f 
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[0038] 

[0039] sr. *^©0 1 ©gtttt&H i -a 1 

[0040] miRvm2<,c$n<>x> #mmmicfflt>2> 
EEsmasmt s^mmn— moesu-j^ (±Tft 

tgp-jU) la, lat, ES*P-->H a. la£38# 10 
^•S-McDEBin-;i/ (±Tffii3£n-;u) l b <-;*© 
*@^) t*m?Z>4®B3m-Z*>Z>. JESSP-JH 
a. la«HSffi3, SKiOGMtSft. Cti6f*SS 
3 . 3 t*t*fHH&0IBttM©X * > F 4 {Cjffi*jA*n-C 
EEM&AffiiJKttAWJtf-f F 1 0«S3n, EM 
WS©EBSa-;H a'MDtf-r F*ff9. EESP#26£-r 
5EIo-JHa, U©i»4?l9t5i'-7>h A >7 
^1 5 (— #©#0^) ftW*6tl. EBiKJf^-rSffi. 
lO-JHa, 1 a©^4»at4. 
[0 04 1 ] C©«t^&BE5i«K^ifi«©*>5^> 20 

a-;WBiJ^Sti. 1 #©mfcn-.rt> 1 aKofcfl/TRW 

e>nfc i m<Dwm^~ >h5*ww5. 

[0 04 2] Wlai» h5tt. H3RCfla4«CflVr «fc 
5 tc » fP*P - a * WBW 4 RSt£©0iE56;5 2 
0. C©ElKffiS2 0^JSElHllg¥A2 l«:J:^Jl]^g3•^i• 
•^)|g«I^S2 2 . fptHa-JU 1 a £01*5652 0 
OW43II5SB2 3. 0K5S52 0£mgP-;H a© 

Wrtnsuc»ii3#4 h^-^asB2 4*«*."ct»s. 

[0 04 3 ] 03S5S52O» t 05Kt£AGT7jVrJ:5 30 
(C. jJfX5 2a**r*ffffiR»5 2i. »t£R&5 2 

l>, »KR§25 2tt#^5 2 a©SP»-CSi5@l£tt2 1 

{^□-;L/ 1 a 45&&J15 1 H©fflU*(c <fc 9M*Stf 

m<Dtdt>0^V<\,tl OOOKg f/mm~3 0Kg f 
/BinO^jaL «tip$?gt/<«5 0 0Kfff/mm 
~5 OKgr f/mm©^*3©a**Ort,>6. t6t(UB5 40 
ltt&«#J«: <: ti3ii«RSi5 2 3n. Sib 

S. 

[0044] 5g&® 5 1 «@6S&-C#> &^JUHb(S 5 
ma (HKWKttCBNiiWWvCl,**) Xttdf-fT 
H> FISt&Jfri&ft&tiT** 0 . 5g&©Jg#S 5 0-10 
0il/*>o{M©eg48 0~l 8 0©iliO. Ui^ 

RS 5 2 ©IvtMfJS&KJ! 5 1 ©jB®tt3&>6©WBiM=£^f 
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[004 5] 0IS5552OW:. 05K^-T <fc"5(C. 555 
0151*2 1 ©ffrfrG c 1 jWIUp -;u l a ©«m>R c tc 
atft«c*Sc«:»b-ca/hfta«<J:5«:EHSti. 6g 
&JB5 1 iflSdo-^ 1 a i©SI*HUWe5+**6ft 
■c— *©W©*«:jBj«3n*«t9«:i/rt»*. gift* a 
ttO. 5* ~~1. 0' tA>. C©«fc5&04£ 

SEE 2 0 ©BEgtCcfc «5 SSRSi 5 2 

[0 046] ig«j^g22«. b3ccct?j:9cc. 
5S5 2 o *0fje©is5jiiaKtt s <fc 5 B&mtrr 

(mSvt-^-C&J:^) t. Sft*-*5 4 
©ffl^JIS 5 4a 0fK£6£E0fK«I Z\K.&.*.2>7- V ts 
t7|-54b&[>^l'h55i4*U W*f45 4ai 

T;i*§;*ft-r (,>•*>. 7 , -i;->t7h54bB^f-5 9 

Jc0iig&tc3:J#§ft-Ct,>£. tS50KI42 ltt^-7-f 
F38©^TJH*32 1 a, 2 1 b?rMt#f-5 9 
rtKiaKa*E«:*>-3*|*isuc»«injj8«:3d*3*ir(,» 
•5. 5£50$£flll2 1 ©S0^5gSIiJ«c»0fe5£52 0 £ 
ffg|p-;H alBI©ieijWJ*a!Cer*n- F*A5 3*« 

#7=- 5 9 (ciRiWs nr 

[0 04 7] jKt*-5 9«-Jr-^2 5KJRttStirte 
0. fflE*-*5 4«-Jr-^2 5{CBl»3#W6tlt:«,> 
S. Sfc. tff'-sgw:. H4«:^-r«fc^«:. *--x2 
5©Jgg)HC*5 W F^T'J>^2 5 a£/l-UT5S50<E 

#2 i©tt*isj{c»tt^t6ccsasnr(,>s. 
[0 04 8] j^osig2 3». sscc^-r^^tc. 

5 7 ©SIS-C^t 1 - 5 9 *fBitci-;U 1 a ©S8t:£|Sj<C 
iBWStf, 0^5552 0. 5£E0f£ii2 IRtfP-F-fe 
JU5 Z*—^Wkrk } 0-fh*vt> : 7-jis*. \s?.$-CJ 
©^I^^-;U*aD5 6<b. jH0*-5'5 7©0fs£lg 
*«Ut4i>3-y5 7ai*ffUTl>4. ^ffiS* 
-;u*a O 5 6 ©^*> •) tc^* v i> =? -j is ^ u ^ ^ -< "7"©tt 

[0 04 9] h^W«2 4B. 04«C^T«fc^ 
{C. ^r-^2 SKKO-WWetlfc h7^-^*-$5 8 
h9^-X*-i»5 8©0K«Ki»Stv. r;* 
1 4 trnZhS') fi+>5 8ai, 7"-^ 2 5©±ffiCC 

Kowwen. tgibu-)i>7 tffi&-rz2*t<Dif't fo 

-726i l F9^-^*-*5 8©@IB»*tfta-J--B 
x>3-^5 8 bi*#brc>4. @ttU-^7«. 0 
lSU f 02(C7n-r«fc^tc. fP«D-;H a©AW«cft* 
n-JH aCtt'C^fSoTMbigSft-CteD, 7??1 
4 Jifiiij u - >v 7 ©JSf^ p - ;HM©fl"M (c^jft § nt 
^-5. C©i^(ciffSlJji.-9 h 5«. 

5 8©0^i f-^->5 8 ai77i»l 4©l®^t» 
«: «t «3 ^ a - xvc p - jufi^ifi] fc^ib njtg t u r S> 
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[005 0] a-)VWffl3-~v b 5«. fHla-JH a 

5 ttfitt U-JU 7 ©ii^K^n^ftf£W6ft7c&{1« 
aiBttM©JStt U-^^Sft^S 3 0tt.fc9HftiU-.iW 

-^S6SS3 0«^*-AXi";a-3 1 i-e*i£fg 
ttrTS*-* 3 2. -=&-5?fflx>=i-^3 3tC<fc9$J>£ 10 
3tx v 2*-AX?';*-3 1 ©430*43 1 a©5fc$g« 
J8ft> u- 7 &c f>S^$ hri,> -5. 
[005 niH9ga2 2cDSMD*-*5 7. 
Xiia2 4©F7^-^-f5 8&D f JIftiU-.>M£fti 

ggl3a. 13b, 1 3 dlc<}:*)fflffl$ti2>. *7c. 
a-K-fejI/5 3. iMDiia2 3©x>:3-# , 5 7 a. h 
5^-^8S2 4CDx>3-^5 8 b R&tEWHs - 

0cD*-5f«x>a-^3 3<D^ai<s-^«tt« 
MSSIg 1 3 cKjgfcn&SSftS. 20 
[0 05 2]}g«iU-;Mi:»i^S3 0«. Hftu-;U7 
£ff5la-.>H a©i|&C,>te#UT^43#S7i'9 L :*x 
-^Kfcfl&Sb-CfcfK l^l/ft:lllEiE&2 0<DEB 
KMU fl£ES1&M2 l«Df(»a-;H a©*&>l>Rc{C 

*hr ■5>Mi*ttc©ffli&u-.>i'7 ©{SMtcfc o-^enr 
[0053] mmmmm i3c. Mass 1 3 a, 1 

3b. 13d. x>=j-#33. 57 a, 58b«, W 
gljax* h 5#BESn-^ 1 a©-$gflPJ£WFlSlJ-r5[4B 

Hi u -;u 7 £ffign - ;u©$fci>K:*t u -CJS2* ^frccflg W 

30852 0#ffign-;H a©l*.WC«LrffiKgi 

[005 4] 'XK, *»feflI©^>9'C>EGSa-;l/ff 
giJ^a©ii^SJ>'$iJai«rl«HJT€». ST> **5£F3©:* 
>5 ^>EEgn -JUWBU^a«c*jW 5H)gJ55 2 0 ©fti 

fffcttK"*-*. 40 
[005 5] iimo-)V 1 ateffJIMgtt &ft£* 5 1 0 
t!p6 1 5 0C/S©jifti&£WOSt#6igftiG'r(,»£. 

MW&RWSSEE***- 3 n -* ^ #-£BX «5 
tt/ci§£. P9fSM®StfpmD-MJ?65«ffi©5SS[=& 

[0056] ffi&£ft!llP-^®£Jl#«ML,7cB#« 
fBR n - MmmS n . 3C4)RroiEEt2fEJ|l a - jU*p h 

mtxmnt^im m&rs. c^'yt^mmmt^ 50 
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h-e>;^©^H<t^0. D0Ci©4>4^o-^*ffi& 

[0057] itmn-jMDtmtmMmzmG&Tft 

tf. 5g5i{mP-^©Sftfc^©^(b«^L/^«,^ 1/ 
*>U ES5<li$g5:7 u-A^^^n-ji^iiaJgi-r^ 
<fc 5 JSfti cite, ftlta-^iliftitfl 5 0 c/s 
i*Htt©fc8Mt8£*i*Li,». mta-.H/©iIfti£5£5 

*8fig«:^/c1i-C}Si645EB©^^-CKitX^n«. pJttBP 
< tt*fc»f«|a -^©igttifCjt^^KjI 
S£U i55i^a-;na©^fi!l!^©^g6«/h$<^ 

[0058] ^fgteWCtt. 015555 2 0 ©— SIJ-C* £ 

§fttf*«f!&£f#7ctt. C©@i£Eg52 0*ffi&JI5 1 © 
jSjIjW^IT 1 0 0 0 m/m in*>6 1 6 00 m/m i 

tcJgUtbTl^, C©J^Hl«c<fco-C[!l0E52 Ottfl S 
^©££0 5K:7n-rJ:5K:it«R£5 2#8S 
ft^n-;l<l afre©Mt&£^B#K©iK-r&. Cti 

ccj:»j. mms i itiaio-;n ara©sfifc>3©^ati 

5 2 ©^*r^-T55¥tt*©/h^ t «e 
[0059]*fc, iE5gttK:m£fttMft«&fc-&£Jft 

*sttn,>. t,*»u n®KiS5©ti^» faip-*t« 

n - ;U£$FBiJ-r S tc » PIMtm&Zm t > -S ©*«ff^ t 
[0 060] BP^. *j|ii^t?«. Eg«U15 1 ©^#t? 

=fc 5 cestui 5 1 £ ftgP -;H a i OSMflWiEE>t> 
^*>6-^©ffliJ©*{C^Sn^><fc ^ (C@K5S52 0 £ 

sears, cw^^ccrn^ fBBn-jn &^<dwu 

;H a^6©J!Ki*©JtR-rSC£^-C*.5„ 
[0 06 1 ] tSiBM5 1 tt^^Lr^Sfcii). 

0^5552 0*[^n-;U 1 aKWCtJfLtfWTk. 

S5 2«^tfC£*ir#-5>„ L^L. C©t§^«M^3t 
^^^^©-C. «*«l*il>tt<«c*. *IISSF!l©J;-5«: 

[0062] 5S5«ctt{g&©TOiJfili3(cJ: 0 ^o-;U 
ifg5ra©SM^©WrS^^fcS5H*s&S. SSSaftKSi 
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b fc <- >fc«>tc « . «Ti£^ -5 <fc 5 ft^E#rt*iftg <!: % & . 
[0063] F^KxAmax 

f : m&xm ®$?<mm 

Am ax : fmv-)\<)mffi 
K : 8Wt»©^*JBR 
BPS. 

K^F/Amax 

iftO. ®5Sft©PM4{*©^*^&* s 5g5©&M#© 
ftTOtBB F if'PlSci— ;ufi*tt A maxi^W 
n*c©/<*5S8KJ:*)/h$Wfttt*. ®Et**«:fl*p 
-;i/{ciiS£l/-C5ffiiJ'C*S. 

[0064] — ^©HWJS«i##fl3£a--;u©Jg 
ttft i -3tf * 4 ffiSW«i b . JESt ft W8iJ#-C * < 

*>e>r# *«wnihfcff K«je L/ fen 5 #jsu,». 

[0065] Fn>Frmax 

f n : mzommmnbm. 

Frmax : fl*P-^**WW* 

tc^-c. ^©BMraB^tt«T©«r*fe§fi*. 

[0066] 
[«1] 

Fn= — - — V 1 K/M 
2* 

[0067] M : V$&.WZ^-tsWG<DmW CBHMHW 

«4>3< b&tttitfft&ftl*. Wtt(*©-'<*«»fittfeK 
3£"«teJ:5K:*Sfifi (F/Amax) «fc9;rt:£<-e*ft 

5ffg£>h;*< OftW4atfft6ftt,>. 
[ 0 0 6 8 ] WU*. F = 4Kgf, Amax=30M 
m©£#K= 1 3 3Ke f /minims. Ltc&iX. 
Frmax =41 50c/sil/, Fn = 40 0c/si 

<KeTn«m^ig5*^t? pjttspssMti o . 2 k g «c 

«l*.ftttfttfft6ftl>. 

[0 06 9] mEtux—fimicm^ztix^zffltT 
*3^9a<ai, o, ) x»^iasR (s i o mm 

4-r*i«tg5«-r<-?BSoru*^. 1 a (era® ties 

91©^^* < *aft*>ft£. 

[0070] e©M]H*JSifcTSfc»«ctt. fffJtfc (I 
[0 0 7 1 ] 3i&-&ffJftKKfc7.>l<S-'?A (A 1, O 

, ) xizmmm (s i o *istt*ffl(,»«:as5rtt. 
M©f«o-jmmW* iWWiktt 3 «±k±ws c 
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e (— mtfiiCitCBN tmttlX^i) Xtt#W7*> 
KW4'£«t»rff6»nte4*tt«©@KSKB2 OBfl?* 
n-;U 1 a fcfFBUOT fcWBUtbS* 3 0 0 ffltr 
;US--}A (A 1, O, ) Xtt&fBiJR (S i C) *m 

tt*ii§c»fc«E5© i o o«s«±©w»ttb**r5. ass 
t&©c©Ss«,»WSiJtt%^U. c©5g&4^->7-('>a 

*C*U IB ©WBU*i "III t ft S . 
io [ 0 0 7 2 ] £te. *IHt0Sr«. Eg&JS 5 1 £tf Wte 
i!j££S«raS5 2 £ l/tC©ISnS5 2 (C5ftt#l8 

tv*. c©te». fNta-jn a*>e.©s«i-cpi«-r 

SKSfctfEttJI 5 1 & iWRPMI 5 2 ©» 4 « 0 . ^TSbSP 
M&MttOhS < T*. 0^5552 0©@WH«J&* 

[0073] c©«t 5 ic*mmmxiz. mMmm** 

3 < T5te«>K:$f&IJit©SFt> («a*i@<^-3S55*# 
20 !S^:JyWKR*5 2&-ttfl:S-ttfcia<H»B 2 0£H$k 

fH»p-*i a Kffottws ©r. jgib-r 

[0074] *te. #HJ&6#|rtt 1 :fc©EEMa-;U i a 
K*ft/Clffl©WBU3.-» h5*SWC*»D. ESci- 
;U 1 a©£ft& 1 ffl|©WBli- » h ( 1 {!©«S5) "CW 
Mtiictt. 1 ffl©WB©WSWB**«n-JHc*i;*« 
««rB(l*«:eJWaWIW»*±ia'5 J:5ffiB 1 [liMteO© 
WWffi**lSl±3tt*C<t*J!fiWC*4. ±f2©lHll£Sg 
30 52 0 tt. t£E@£N 2 1 «fft(*-Cftj|fcK* 1 S^fK 1/ 

ItJjL - v Y 5 a -;l/CDM«8 * rWB'JT 5Ci-!tf-C 

[ 0 0 7 5 ] ycK. *:j|j^F!l©* >7 A >SMo -;Uff 
»Ws«©«8PK-3t»-CBiWr5. *I©5SW-C«±IB©J: 
< 5tc5g5IlSfi2 1 ««t^-cSMK« 1 SfliT«:b-cwgiJ 
■f*. C©J:5«:lKBIHE«2 555©fF 

miaflHin - jwa»*"CfFB«o J: 9 i-r s t . ®5©a 

g«2 l©«**a»Kb-C5flMH*Se>L*C4KJ:«). 
l[i©565-Ca-;^a5*-C5THlJ-C#-5>. 

snsn2 i©<ss*S!*s^iia*sw44. ww^. 
- f f ©ssa«ja#** < <c *) . * tewgu^^ h «:« 

^g^w^stcT^^- z> ft f©mB«^r 5 . 
so [0076] #3SttWK**»Ttt. an»u-jv»iW6« 
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3 0£ftS&S-£r}IgiU-;U7£IB£a-.'l'l a ©14* 
K#Lr<«f#£tfSc£k:J:95g5Il$K£42 i©a-;u 
#*«CtfTr5i$£#*i^b£©-C. Sa«:5gS©PiJ® 

[0 07 7] ST. ffi«B-JH aK*tUf!8&U-;U7 
*WTttttMrcWflU.a- vYS ©555HHSI42 2 ©14* 
#tfiaia-JH a©$4*Rc«:a8&-5J:'5K: : ?«>[ig 
K^€:S:5£Lr*5<„ g-T. f¥3la-;n a©S8©£ 10 
ffl¥fl*w»i-r -s i # b. sfBUffi^^fflij— *tc-r sfc* 

-;HA*R c tctfo 0 OMtt. s l ©ffiBKHS-r £ 

uf»?ioo). es«o. 5Kgap©fi3wat?& 

5. 3«C. h7/<-^-*.5 8i7vi'14©fi*6 
t»(C«fcOWSlJ^.--y h x>n-^5 8b© 

flMRtcJ: 0ISEB1EM2 1 G a ©ffiBit** 

Uf^lO 1) . EI«aB52 0*ffiEEo-JH a(C 

. fffiii*rate-rs Ut-77-10 2). 20 

[ 0 0 7 8 ] «HHIHtt& h7^-Xt-$58i7» 

7^103). x>r3-#5 8b©1ff#8fc:J:«3lHlfs5g5 
2 0 ©WUS*iflP3H B-Ala ©^ifeSiSR m £ "C^tt 0 

fcct^wi^gi 3 cifiBmi,ic.h. mm&Gz 

c 1 ©&§*>£ c 2 ©{ig^f&ii-r* (^f^l 0 
4) . ^Kfl»u-*7*a»flBfcfl9)la-jmn>Rctt: 
*tk-0g<«l>/c&gS 2 (tfr ffltdu-^tt 
8K3 0*flHr>"C«W4 Uf»7"105). flM6U- 
Jl'70JtX$ SCiWf) BfEffiCTD VFfflffitt^- $ 30 

-c&s»M<ca o . sf L^mumffiifMti 1 a ©* 

jfeSBRm£&£ig50&tt,fc£Gb©ftgg-Cg|-r (X 
t-^IOB) . @$Kig52 Ottb 2©{iS/&>65g5jit 
<3=&g2 2t?0-;H^lilKie.tl, 1 t{* 

iga-;H a^-S&^^fSfigSTffl/OW 
6>nS Uf-^IOT). C©tfl!g#>6 h^'-^il 
S2 4«Cj;0ffianlKII*Gd©&gS-C^tt-r5 
f^lOB). ROH^ijEattfFC. @$k5S55 1 
ttW|iJl/ft*»6«SEIliEtt*G a ©{4g-vJ?S ( Xt=- ? 
:/ 1 0 9 ~ 1 1 4 ) . 40 
[0079] «_t©£6frc. WW-a- -y h 5 aWM&U- 
* 7 ±*8«rr Z> WfiU* (^f^l 0 3. 1 0 8. 1 
0 9. 114) ». JS»b-;l'7©(a#tCJ:«3fP*a- 
^£li]gffi52 0P^©^i«S{c^b-r€.©r > (sHEffi 
55 1 tftJKa-jU l a(c^^SM73^-rs«Kc. 
!5S5iH ! 9^g2 2K«fcf)5gE!5]^f42 1 Zm'&WiZit 
-2.. ®«)U-^7*Sfei>amr^«)5-&SC£{cJ: 
"5. }!KiU-^7#ftiflCJ-;n a£WC*o/ci^ 

c o o 8 o ] m i o «ftfe©!K®;&ffi£7n-f «>©-c. mm so 
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U-jU7©-;fr©^gP£@!pEg£{taXDttW. fli277©i$ 
SP^Sii) b - ;H£ttiSH 3 o tc J: <o mmbx- » <t 
U HJK5S52 0©5f|IJ®H*^ffliJ©B#£7£ffli]©B#r-fi 
Sft U -)\, 7 ©<«$ ftgAifPiD ->H*4>R c VCft L/ 0 . 

##a#0. 5KSS£SS/J^g^©-C. JI»iU-n»7 
£fB*ci-;n am(cr«<&SIKS&«B£eS0»a2 1 
©8ttrC»iEU 0I0KB2 0*mtn-JW 1 aKl^S 

[008 1 ] ±EttfHHja-Jl« 1 a©5fSiJKot»-ca-N. 
/c#. fc%6^^a-JH b(cot,»-c4>|ii^j:^«: 

[0 08 2] £/c. *3©feW-r-«Jittu-^7©^Si{c 
<i7*-A^i";^-3 l^ffit^rt,^^. 
■J^-3 l©tt*>f3(c. hn-i'i/Jv* hu-i?<T> 
&JE-> 2 fflSJSU a-)mm^iCit^ 

•5.. 

[0083 ] *^©^2 ©Hit^?r@ 1 1-016K 

&*>t££&©-C&.5>. H*. m 1 ©*K^K:^*>-2.g|5M 

[0084111 1-113 &C*$C>-C\ 
•S»BE5i^«BE5iMS?:55{*-ri-^©E5la-^ (±T 
Mo-;l<) 1 a, 1 a<h. BBIP-;H a. 1 a*3£ 
}#T^-5ft©Eia-A (±T«^n-JU) lb. lb 
JE5ia-JHa. 1 a(c^*^A-5n-jU-^>^ 
-30. 3 0 IIJSn-;H a. 1 a£*¥:£[6KCi7 
n^3-t±S^ta^g4 0. 4 0 <h€rWr^4l5ISi^ 

[0085] **ifep!l©* >^ -T >EEMa -;UWBU^g 
tt. ±i^Mti-Jl 1 affl©2o©TWSU^- 5- h 5 a. 
5b (tTF. *a©»WCB T5J X^m.t t±.{* 
la-JH am<D2-r>(D±mm=L~v F6 a. 6 b (13 
«!«: T6j r-R*-rs) £*#bTI,>-5 0 

[0086] ±WIWi- » h 5 a . 5 b »±f^a-;U 

i a <m^mamxmmmmvc»f& u r * ti-eng: 

-^6a, 6 b feT[^*n-;l- 1 a CDjftff fflttSISKCf 
BlJpJlfe-C*-S„ cn6WilJ^-5> h5 a. 5 bSO*6 

a . 6 b i ommm-cmw Ltcwm*- ?b5t 
mcm&v$>*), -en-en. ss-^tc^-rj:^. 

fHln-JH a ^WgU-rsnSt^©lie5E52 0 . C© 
0^5552 0=5:515111^142 1 tc £*)®n2it*>m$)£i 
S22. f^*a-;H a«:UlE5g52 0?rffOOW^)il 
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K>mS2 3. ®ffi&E2 0£fPf£n-;H a©ffc£[6ltc 

[008 7] Sf&'U^x-, h 5 a©S$£5£E2 0 <!: 

Wfiljax h 5 b ©0^11552 0 «. H 1 4 Km? J: 5 

tc, ^-n-en©6S5iHi^f42 1 ©«m>g c i iwmv- 
;H a©$&>OR ctc£A&SS c (c*f l,-c^(,HctagT 
s;6fi^c±i^aw^;& a«< J:5Kieg;*tt. 5g&Ji5i 

iftfgp -;H a t <Dtm&WWG*P$iti>h3X P 

SfglJ^x i» h 6 &<DmW&S2 0 -fcWB'J^- 10 
x», h6 b©0KSSE2 0«:-ot,>-Cfc|5M£T-£>-2>. > Ctl 

is c s rsf nu-r set *i pjtei at 

[008 8] n-;uW8iJJL— » h 5 . 6 ». flpiiP-jb 
la. 1 a<^SmtcNS*g3£?»ls&l>J:9tC*-S 
■jimifi$>Z>. c©fcest>. Jii&u-;w. 8©WJSgteX2 

>K4«:Bx#wp>n/c//^ K9Kji«injte(cs:^F3n. 
©fgij ax ? h 5 . 6tij§«6u-;i'7. 8©M^{c-en-e 

0KJ:tiiiii)U-^7. 8£-|£K:f&:£«c|£iJretSJ: 20 

S®«|U-;U^KlSlg3 0«'f *-A 
^i";^-3 1 <!:^*l£fEl&-f 5*-#3 2. 
x>n-^3 3«C«fc0^fiS3tl. ^*-A^^>;a-3 
l©4aDW3 1 a©5fcis&tttg«lU— -»U7. 8Kf>^ 

[0 08 9] *ax£|g4 0tt, SI afC^T-J^K. 
$4§?l3{c^b#S*i3*ff-rtfax^P-^4 1 . 
i-nx^p?^ 1 &iiir&S&;*-fci--£f x h>42> fx 

h > 4 2 ©»»JI*a93&r *Sgffi«-4 3 . tX f- > 4 2 
SrJf ^1x^4 4 a £ f X h >4 2 £g?f ?£EES4 4 b 30 

[009 0] j£«3ilg2 2©iM>3*-£5 7, h7A- 
^gg2 4© h X*-£5 8&<y t fIS&U-.>M£fiJ 
£Sg3 0©*-£3 2te. 01 5fC7jVr<£5K:^*ve f ;h. 
SU8P§|gl3a. 13b, 1 3 cKCj: DSWSft-S. * 
fc. q-K-fe^5 3, jH0^S2 3©x>3-^5 7 
a, F7^'-XM2 4©i>3-^5 8b. fgt&U- 

g4 0©^tift4 3 ©t&Hifl^iti $B^5S^S 1 3 c 6C 

[0 09 1 ] fittU-^«lilg30«. fittU-Jl/ 
7. 8£JxMP-.»H a, 1 a©S#rSj&C*£Sb;*-eST 
«faX-$$g«U, flHBABSegl 3 c. IH«P 
igl3a, 13b, 1 3 d, x>=J-#3 3. 57 
a, 5 8bSOTIf-4 3iJ:. EMa-JHa, la© 

p - ;KDffcMC*t U r W <fc & -5 <fc 5 mfie 7?f»x- 

eTi'^^x-^atsu^efi. fm>u-.»u7, 8 

#EJIp-;H a. 1 a©fkl>(C*fl/-CWr £ft£<£^ 50 
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[00 9 2] #tc> *3liS^©^>7-r>P-;UWglJ^ 

a©«ifp«:Ei i 6«c<fc9!&Bj-rs. g-r. s^u^t^± 

{i$iJfflSlg<fc 0 ff*Q-*©{' P X3^M©*i^#2fe-tf- 
6ttS<J: (^^200), -?-©}g*CCfi£t,>*PX2l 
g4 0 ©?KEE^4 4 a fC$EE£?£A b * P X :TP 4 
l*/M^r#S«3*^S!)-r€> (Xr77'2 01-20 

4) . faiO-JH**fr»R c 1 *>i=»R c2^«jU C 
©Ci«^fi[H-4 3©{i-^-CFgig3n-S (Xf7 7"2 0 

5 ) . fu^MI©}giS(cj: K) . ffia 
ttWfcWBH-a- „ h 5 ^iiS-a-S (Xf- », :/2 0 

6) . fl*n @ttU-JU^ttilg3 
0K.®m*Wnl, . ^-^3 2*11 

fgsii u?!- ^2 o 8) . mn\s-)\>i , 8#mtP 

-r^Wtt^R c 2 £W&C&£«fc-5^tt3i±£ Uf-sT' 
2 0 9) . c©<b#> Jlt&u-;^. 8iffin-;m 
4>R c 2 i©W£ i» PX£|g4 0 KWt £^&St4 3 
<h}i«lU-;U^S6llg3 0©*-f x>3-^3 3©j|iJ 

Sfii*^tf #SMSsg 1 3 ctciosi^u. WJc^cn 

«^S6^±-rS (Xf^2 10). 

[0093] c©<fc 5{cfMla-;i/tt^{c^T i^s <fc 
9JB*U-A7. S^tti^-tfSCifCj;!). WHUar. 
•^h5, 6«fPXS-«i:^^ffi5i«i|5lCJ:^K:5ffBiJ 

[00 94] ^PXEEii^«cfet,^r. JiS6u—^=&BEii 

p -;u© p x ft tciise L r^s&s z>mm9h^®L<D 
f6©His^*0 1 7 tct o tftBj-r ^„ ^ssm, * p 

[009 5] ip*>, Strsaiieic; J; -5tc. i^jn^c^l 
<4*lJSlI^g©Jg^K: «fc»)i'PX^g40*$lJfflJU^PX 
■?Uvi>4 l$:&£)$it2>. C©?OX7 , B f i' 4 1 CC 
fiSbb-;U7©M^ : &^ffi5^FSI54 6 a. 4 6b£?>0 
■C3S3-a-> JECCrJ'PXT'Py ^4 1 £JiSfrU-;U7** 
di8£L-C^Iij-rs<i:^«: > i?PXiSffi->') >^*-4 5"C 
ffbo^So chKi^D^^a-; *4 l &m>tctc 

»fflSJfg|54 6 a. 4 6 bPelKl-r^RaJW&Wfttf. ff« 
P-;H4^RctJiS&U-Jl'7(*S^Wi%4 0 }§iJj 

[0096] 

[^BJ©^] ^fSBjfcfctU*. ESP-^©i6Kl*|3| 

f f 'J m&RV&MZ&C 3 t »T?iEtta»-3«®HK 
©^t^SU-c^^. S/c i*©(^*P-^Kc>rtL/r l 

# S J: 5 (c 0 . W (WiBKOW -T 4t6^=& W^KC^Jffl 
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[0 09 7] ^P^BE5i*g-Cj§«jU-Jl/*^Sij$ 

f=jiJ-C#£J:5K:&S©f . ^pxeb&^-CP-^Hk: 
jMR»i5ica«fBr«ft*ftc s-ttrtcwmir* 5 J: 5 

WBlJS^*«^./cEES«©Sg|5©g|J^»fSffl!lffiiat?* 

[S2 ] h i tem?K.}m<Dmftmm¥-wm-r?$>z>. 

[03] Wlais KDtiKffia-C**. 
[04] OTWa-v KD«KfflH-C*4. 
[05] 03&Sg5©i3a&O'fll3* i * ©fiBttWRftW * 

[06] *>?>(>EMn-)\'wmm&<D%\m^x?-i>. 

[07] @|Rffi5©ls]K# ; &n-jH4^ii:ftmc*fL/-r 
®W tf SJ-T -5 *§^©lHii5£E i * * > F <!: ©^#4^ 
•T0-C*>-S„ 20 

[0 8] ^ibu-^©M^^ab3-t±-5»JS^-©JiitrU- 

S. 

[09] 08(C7^f mffl<D¥-m*7n-?7 + h-C 

[010] «au-^©-»*BIEeftK:3fc*.. ffiJSS 
^^^^©Jft&U-^M^iWBIJ^-;- h©S6 

[011] ^Bj©ffe©HJg09«:j;S*>-5-r>IEB£n 
-;!/WBU^S ; &{i^fcffil«©sa5©gf5^iTMffJJ®0-c 30 

[0 1 2 ] 0 1 1 ©x i i -x i i mmwm-e&z. 
[0 1 3 ] 0 1 i©x i i i -x i i imawm-e& 

[014] s» h«C*jW-5@efi&B©{4S 

[015] j >KMn-jm®mm<Dfflm^zT* 
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[016] ^nxlHciKSb-CWIM-rsWaKO^IlOil*^ 
t^a-ft-h-c*?.. 

[017] SiSu-^^^D^^P^^K^gS-ti-, a 
[ft#©S4W] 

1 a : EJiP-Jl' <±TfHio-*) 

1 b : EMa-)l> (±.Tm&n-)V) 

4 : F 

5 : WHlJi- h 

6 : WHlJn.- * h 
7:8: »!6^-XfflU-A 
13a; 13b: 13d: $Q&&tS 

i3c: tt mm^s 

14:5-^ 

2 0 : 015565 
2 1 : 5E50Kfi 

2 2 : mwsms 

23 : jH«3§lg 

2 4 : 

3 0 : JH6U-;M£»>£SS 
3 1 : -i7*-AX^y 

3 3 : i>n-^ 

4 0 : 

4 1 : ^PX^P? £ 
4 2 : fc'X h> 
4 3 : gftfff 

4 5 : i'PXil^y 

5 1 : SgttJB 
5 2 : »t£R3£ 
5 3 : P- F-fe^U 
5 4 : 
57 : 
5 7a: 

5 8 : h-^-Xffl-fc-* 
5 8b: x>n-^ 



[08] 
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4 : * 9 y V 
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